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40 CFR Part 799

TOPTS-420348;TSH-FRI.2815-41

Identification of SpecificChemical
Substance and Mixture Testing
Requirements; Ethyftoluenes.
Trimethylbenzenee, and the C9
Aromatic Hydrocarbon Fraction

AGENCY: EnvironmentalProtection
.‘\gency(EPA).
ACTION: Final rule.

SUMMARY The EPA is issuinga final test
rule requiringthemanufacturersand
processorsof the CS aromatic
hydrocarbonfraction obtainedfrom the
reformingof crudepetroleum,otherthan
thosewho manufactureand orocessthis
fractionsolely as animpurity, to testthe
C9 aromatichydrocarbonfraction for
neurotoxicity,mutagenicity,
developmentaltoxicity. reproductive
effects,andoncogenicity(unlesscertain
rnutagenicitvtestresultsare negative).
This rule requiresthat testingof theCs
~romatic hydrocarbonfractionbe
performedaccordingto protocols
submittedto andapprovedby the
Agency.
DATES: Theseregulationsshall be
promulgatedfor purposesof judicial
reviewat 1 p.m.easternstandardtime
on June3, 1985. Theseregulationsshall
becomeeffectiveon July 1. 1985.
FOR FURTHER NFORMATTON CONTACT:
EdwardA. Klein, Director. TSCA
AssistanceOfflce (TS—799),Office of
Toxic Substances,Rm. E—543,401 M St..
SW.. Washington.D.C.20460: Toil Free:
500-424—90653,In Washington.D.C.~
(544—1404),Outsidethe USA: (Operator.-
202—554—1404).
ZUPPLEMENTARV INFORMATION: EPA is
promulgatinga final rule undersection
4(aj of TSCA to re~iuiretcstin~of theCS
aromatichydrocarbonfraction, which
containsisomersof ethyltolueneand
~rimethvlbenzeneas primary
components,for the following heaith
effects:Neurotoxicity.mutagenicity,
developmentaltoxicity, reproductive
effects,andoncogenic~ty(unless
specifiedmutagenicitvtestresults are
negative).In its Tenth Report (47 FR
22585,May 25. 1982),the interagency
TestingCommittee(1TC) designated
mixed ethyltotuenes(ET) and 1.2.4..
trirnethylbenzene(1.2.4-TMB) for
pncrity considerationfor environmental
andhealtheffectstesting. In its Eleventh
Report (47 FR 54624.December 3. 1982),
the fTC recommendedthat the other
trimethylbenzenesbe consideredfor
testing.EPA issueda proposedtestrule
oublishedin theFederal Registerof May
23. 1983 (48 FR 23088)under40 CFR
799.1625C’.9 aromatichydrocarbon.

Becauseof the rearrangementof the
specific chemicalsubstancesin Part799,
this final rule for the C9 aromatic
hydrocarbonis recodifiedto § 7992175.

I. Introduction
Thisnotice is partof the overall

implementationof section4 of the Toxic
SubstancesControlAct (TSCA. Pub. L
94-469.90 Stat. 2003 etseq.; 15 U.S.C.
2601 at seq.)which containsauthority

Fora morecompleteunderstandingof
thestatutorysection4 findings, the
readeris directedto theAgencys
publishedproposedtestrules on
chioromethaneandchlorinated
benzenes(45 FR 48524;July 18, 1980) and
dichlorornethane,nitroberizene.and
tl.1-trichloroethane(46 FR 30300;June
5. 1981k for in-depthdiscussionsof the
generalissuesapplicableto this action.

IL Background
A. Profile

1. Ethyltoluenes.Ethyltoluene ET)
occursin threeisornericforms: 2-ET
[ortho), 3.ET (meta)and4-ET (para).
Unlessotherwisenoted,theterm
ethyltoluene”in this dccumentrefers to

mixed ethyltoluenes.a substance
containingall three isomers. ET (CAS
No. Z5530—14—5)is a colorlessliquid
rea~TI~”~oI~b1ein mostorganicsolvents,
but relatively insolublein water.ET is
sufficiently volatile to enterthe
atmosphere,andis cheniicailystable
undernormal environmentalconditions
at room temperature.The individual
isomersof ET arefound in crudeoil.
gasoline,petroleumproducts,andhave
beendetectedin air andwater,and in
foods andnaturalproducts.ET, along

for EPA to requiredevelopmentof data
relevantto assessingtherisks to health
andthe environmentposedby exposure
to particularchemical substancesor
mixtures.

Undersection4(a)(1)of TSCA. EPA
roustrequiretestingof a chemical
substanceor mixture to develophealth
or environmentaldataif the
Administratorfinds that:

with othernine-carbonaromatic
hydrocarbons(Cs), is producedduring
the catalyticreformingof petroleum.
which :a oneof severalprocesses
invoived in petroleumrefining. A
portion of this CS streamis usedas a
solventor a componentin soiventa.The
remainderis usedingasolineblending.
The solventsproducedfrom the CO
aromatichydrocarbonsare usedin paint
andvarnishformulations,paint thinr.ers.
Drifting inks, pesticideformulations
and,to a :esserextent,hydrocarbon
lubricating oils for refrigerants.Soivents
known to containsignificantamountsoi
ET areSuresolI00’, AromaticIOU” and
Espersol10’.

Nearly purea-rho-Fl’ is synthetically
producedby Dow ChemicalCompany
andusedin the productionof artha-
vinvitoluenewhich is usedin fiber
reinforcedpolyesters.vinyltoluene
alkyds andcopolymerresins.
Conversionof ortho-ET to these
productsis nearlycomplete.Mobil Oil
Companysynthesizespara-ET to
producepara.vinyitoluene.

Total ET production(pure isomers
plus that containedin theCS aromatic
hydrocarbonfraction) is estimatedto be
between30 to50 billion poundsannually.

(t) (1) the manufacture,distribution in comtheroe,proc-
using, use,or disposalof a chemicalsubstanceor mixture,or that
tny combinatiou of such activities, may presentan iixu’easonabk
risk of injury to healthor the environment,

(ii) thereare insufficient data and experienceupon ‘~!,hiCl’~the
effectsof suchmanufacture, distribution in commerce,processing,
use,or disposalof suchsubstanceor mixture er of any combina-
tion of such activities on health or the environmentCan reason-
ably be determined or predicted,and

(iii) testingof such substanceor mixture ~vith respectto such
effectais necessaryto derelop such data;or

(B) (1) a chemicalsubstanceor mixture is or ~vtll be produced
in substantialquantities,and (I) it entersor may reasonablybe
anticipated to enter the environmentin substantialquantities or
(U) thereis or may~besi~niflcantor substnntinl hunia~exposure
to such substanceor mixture,

(ii) there are insuffic:ent data and experienceupon which the
effectsof the manufacture, distribution in commerce, processing,
use,or disposalof suchsubstanceor mixture or of any combina-
tion of such activities on health or the environmentcan reason-
ably bedeterminedor predicted,arid

(iii) testing of such substanceor mixture with respectto such
effects is necessaryto develop such data.
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Despitethe ITC’s designationof El’ and
the existenceof a GAS number,EPAhas

‘n unableto identify any product
~tainin.gonly mixed ET isomers.With

tne exceptionof theortho-ET
manufacturedby Dow and theparc-El’
manufactured5y Mobil, El’ is found
exclusivelyas oneof the major
componentsof the C9 fraction.

2. Trimethvlbenzenes.
Trimethvlbenzene(ThfB) alsooccurs in
threeisomericforms: I,2,3-TNm, (GAS
No. 526-~’3—81;l,3,5-TMB, (GASNo. 10&-
67-81; arid 1.Z,4-TMB,(GAS No. 95-63-6).
The 1,2.4-isomeris the mostabundant
andcomr~ercialIyis the mostimportant
isom~-;.:. ~4-TMBis a clear,colorless
liquid. rearii:y soluble in organic
sol~onts,‘cut with low solubilit; in
water.It is a staiilecompoundu.i~der
normal conditions.it undergoestyptcai
electropniiicsubstitutionssuchas
nitration. haiogenation.suifonationand
a~xyIation,andis oxidized in the
presenceof catalysts.

Similar to ET. 1,2,4-MBand the other
tnmethyroenzenesare producedduring
catalyticreformingandcomprisea
rnaiorportion of the aromaticCO
fraction.The usesof theCS fraction
werediscussedin the profile of ET.

1,2.4-mmis separatedfrom the
aromaticC9reformateby theKoch
P”fining Company.Koch’s l.2.4-TMB

~uctionwasin therangeof 10 to 50
k~iionlbs in 1977. CurrcntU.S.
productionvolumeof isolatedl,Z.4-TIvm
appearsto be in excessof 50 million lbs.
with imports in 1961 of approximately
.l.9 million lbs. Phillips Petroleum
Companyhasreportedproductiononly
of researchquantitiesof 1.2.4-mmsince
1971.

Most of the isolated1.2.4-TNm
acpearsto beconsumedas a raw
materialin the manufactureof u’imellitic
arihvdride(approximately50 million
Ibs/yr)which is subsequentlyusedin
the productionof plasticizers.aikyd
resn3.unsaturatedpolyesters,andother
industrial chemicals.

The 1,2.3-isomer(hernimellitene)is
usedprincipally to makea musk.similar
to xylenemusk.It is alsooxidized to
anhydro-hernirnelliticacid. No
information is currentlyavailableto
EPAon thequantitiesconsumedthrough
theseuses,althoughthosequantitiesare
expectedto be a emailpercentageof the
totalTMB productionwhich is estimated
to be approximately30 billion pounds
peryear.EPA requiredreportingunder
section8(a)of TSCA to obtain
information on theproduction.exposure
andreleaseof 1,2,3- and1,3,5-mm (49
VP ‘~856).No reportshavebeen
r ed by theAgency to date,
incicatingthat thereis notsubstantial
productionof 1,2,3-TMB. Underthe

section8(a) smallmanufacturers
exemptionstandards,containedin the
PreliminaryAssessmentIniormanon
Rule (47 FR 26992,June22, 1982),small
manufacturers(andimporters)were
exemptfrom reportingonly if the firm s
total annualsaleswas less than530
million and less than 100.000poundsof
the chemicalwereproducedor imported
per yearat a given site.

Someof the1,3,5-isomerfniesitviene)
is separatedfrom the CO fractionand is
usedas anintermediate,primarily for
productionof 1.3.5-triinethyl-z.4~.—

tris(3,5-di-tert-butvl-4-hydroxybenzyl)
benzene.which is producedby Ethyl
Corporationandsold asEth.anox33O~’.It
is an importantantioxidant (noncaloring
stabilizer)for plastics suchai
polypropylene.high-density
polyethylene.polyamides,adhesives.
specialtyrubberssuchas Spandex’
fibers, an~waxes.

B. fTCRecommendations

The fTC designatedET (rnLxed
isomers)and1.2,4-Thefor priority
testingconsiderationin its TenthReport,
publishedin theFederalRegisterof May
25, 1982 (47FR 22585~andrecommended
in its EleventhReportpublisriedin the
FederalRegisterof December3, 1982(47
FR 54624) that theother
trimethylbenzenes(1,2,3- and13.5-
isomers)be consideredfor testing.
Theseactionswerebasedon the
chemicalsexposurepotentialandthe
Lack of sufficientinformation on health
andenvironmentaleffects.The
trimethyibenzeneswere recommended
for testingfor neurotoxicity.
reproductiveeffects.teratogenicityand
subchroniceffects.FT mixed isomers
wererecommendedfor testingfor
mutagenicity,metabolismand
subchroniceffects.Both ET and ThEE
wererecommendedfor testingfor
environmentaleffectsandchemical fate.

C. ProposedRule
EPAissueda proposedrule published

in the FederalRegisterof May 23, 1983
(48 FR 23068)under40 CFR799.1625C9
aromatichydrocarbon,which would
requirethat testingof the CS aromatic
hydrocarbonfractioncontainingortho-,
mete-,andparc-isomersof ethyltoluene
andthe 1,2,3-,1,3,5-and1,2,4-isomersof
trimethylbennenebe performed.Because
of the rearrangementof the specific
ch~emicalsubstancesin Part799, the
final rule for the CS hydrocarbon
fraction is recodifiedto § 799.2175.
Healtheffectstestingproposedfor the
CS fraction includedneurotoxicity.
mutagerucity,teratogenicity
(developmentaltoxicity) reproductive
effects,andoncogenicity(unlessthe
resultsof certainmutagenicity8tudies

arenegative).The EPAbasedits
proposedtestingrequirementson the
authority of section4(a)(1)(B) of TSCA.
It found that:

1. Therewasno productionof the
mixed ETsasidefrom productionof the
CO aromatichydrocarbonfraction.

2. Therewere no datato indicate that
exposureto 1.2,4-mmor other isolated
isomersof TMB wassubstantialar.d
therewasno basisfor finding that
exposureto isolatedisomersof T~vEE
may presentan unreasonablerisk to
humanhealthfrom the effects
mentionedby the ITC.

3. Therewasno evidenceof
substantialreleaseof isolatedTi’.IB
isomersto theenvironment:furthermore,
availabledatawereadequateto
reasonablypredict that theseisolated
TMB i;omerawould neitherpersistnor
accumulatein the environmentin
sufficient quantitythat would likely
result in an unreasonablerisk to the
environment.

4. Thereweresubstantialamountsof
the CS aromatichydrocarbonfraction
(containingFT andTMB isomers)
producedin theU.S. eachyear
(approximately80 billion pounds).

5. A substantialnumberof workers
andconsumerswereexposedto theCS
aromaticfraction throughexposureto
solventsandgasoline.

6. Therewereinsufficientdataon
neurotoxicity,reproductiveeffects.
teratogemcity,mutagenicityand
oncogenicityuponwhich to reasonably
determineor predict theeffectsof
exposureto the CS fraction,andthat
testingwasnecessaryto developsuch
data.

7. EPAdid notproposeanoncogeriic
bioassaybasedon thesection4(a)(1)(B)
finding becauseEPA consideredthe
requiredmutagenicitytestsas an
appropriatefirst tier for oncogenicity.
However.EPA foundthat unlesscertain
of the requiredmutagenicitytests
producednegativeresults,therewould
beinsufficient basisto ruleout the
potentialof oncogemceffectsfor the C9
fraction. In suchcircumstances,EPA
foundthatunlessa 2-yearbioassayhad
beenconducted.therewould be
insufficientdataupon which to predict
oncogenicity,andtestingwould be
necessaryto developoncogenicitydata.

8. Thereweresufficientdataon the
subchroniceffectsandmetabolismof
theCS fraction; therefore.EPAdid not
proposetestingof thesetypes.

9. Although theCS fraction wasfound
to be releasedto the environmentin
substantialquantities,availabledata
wereadequateto predictthat this
materialneitherpersistednor
accumulatedin theenvironmentin
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sufficientquantitythat would likely
result in an unreasonablerisk to the
environment.For this reason.EPA did
no~tproposethat environmentaleffects
testingbe conductedat that time.

The scientific supportusedby EPAin
making the proposedsection4 findings
andfor the proposedtestrulewasset
forth in the support documentsfor FT
andTMB. which are availablefrom the
Office of Toxic SubstancesTSCA
AssistanceOffice andin the public
recordfor that proposedrule.

IlL. PublicComment

Thecommentsreceivedby the
Agency in responseto the proposedrule
for ET/TMB/C9 aromatichydrocarbons
were from theAmericanPetroleum
Institute(API), theChemical
Manufacturer’sAssociation(CMA), the
AmericanIndustrialHealthCouncil
(AIHC), theNaturalResourcesDefense
Council (NRDC),EastmanKodak
Company,and the Neurobehavioral
Toxicity TestStandardsCommitteeof
the Division of Psychopharmacologyof
theAmericanPsychological
Association.The major issuesidentified
during the commentperiodare
discussedbelow.

~-l.Ctmmentson SubstantialExposure
Finding

API commentedthat theAgencyhas
notdemonstratedthat thereis
“substantialexposure”to the CS
aromaticfraction through exposureto
motorgasoline.API contendedthat the
Agency’s approachto the substantial
exposurefinding doesnot satisfy the

•requirementsof section4(a)(1)(B) of
TSCA. violatestheAdministrative
ProceduresAct, andyields a conclusion
‘that a reasonedevaulationof the

relevantdatawill not support.”API
contendedthat EPAhadnot satisfied
the statutoryrequirementsof section
4(a~(1)(B)of TSCA in supportof a
substantialexposurefinding for theCS
fraction throughexposureto gasoline
becauseit had failed to considerall
relevantdataavailablesuchas: (1) The
volatility of theCS fraction.(2)
monitoringstudiesconductedon CS, and
(3) the relevanttoxicological dataand
information availableon these
compounds.

1. API statedthat the term
substantialexposure,”whereexposure

to the CO aromaticfraction is concerned.
is not satisfiedby showingsimply that a
substantialnumberof workersand
consumersare exposed.API cited past
EPA regulatoryactivity on
dichloromethane.1,1,1-trichioroethane
andnitrobenzeneasinstancesin which
theAgency statedthat it wasneither
feasiblenor desirableto makestrict

numericaldefinitions of substantial
exposureor release,intendingratherto
makejudgmentsof thesefactorson a
case-by-casebasis.It wastheopinion of
API that theAgency had failed, in the
caseof CS. to makethis individual
judgmentbasedon availabledata
which, if consideredin thecontextof
section4 as interpretedby API. would
notsupportthe substantialexposure
finding.

In the caseof CO in gasoline,the
Agency consideredboth thenumberof
personspotentiallyexposedas well as
the levels anddurationsof exposureand
relevanttoxicologicaldata.

The numberof personsdirectly
exposed(inhalation.dermal.etc.) to
gasolineon a frequentlyrecurringbasis,
primarily servicestationattendants
(approx.300.000)andconsumers
pumpingtheir own gasoline,is certainly
large.

Datasubmittedby industryon
exposuresto driver-salesmenand
servicestationattendants(Ref. 3) show
non-detectableto very low levels of
exposuresto FT andTMB (92 percentof
thereadingsfor FT andTMB arebelow
0.1 partspermillion (ppm)).No data
weresubmittedconcerningthe levelsof
FT andTMB exposureto the millions of
consumerswho pumptheir own gasoline
andareby far thegreatestnumberof
individualsexposuedto gasolinevapors;
however,it is unlikely that the levels of
exposureto consumerssubstantially
exceedthosefor servicestation
attendants.The frequencyandextentof
dermalexposureof consumers,as well
as trainedpersonnel,to gasolinealso
may constitutean importantrouteof
exposurewhich the industrydatado not
address.

2. API contendedthat a reasoned
evaluationof existingexposuredata
demonstratesthat exposureto the CS
aromaticsthroughgasolineis not
substantial.A reasonedevaluation,API
continued,“would considertheir
relevantphysicalandchemical
properties,like the volatility of theC9s.
the monitoringstudiesconductedon ET,
1,2.4-TMB andothersCgs, and relevant
toxicologicaldataand information.’ The
API citedvolatility dataon the CS
fraction,air monitoringdataongasoline
vaporconcentrationsin employee
breathingzonesat four representative
bulk terminals(Ref. 1), servicestation
air samplingat sevenrepresentative
servicestations(Ref. 2), air monitoring
dataof employeesexposedto gasoline
in both servicestationandnon-service
stationsettings(Ref. 4). andexposureto
gasolinecomponentsduring typical
vehiclerefueling operationsat gasoline
stations(Ref. 4). The last two studies
abovewerenew submissionsto the

Agency.Exposurevaluesin thosetwo
studiesrangedfrom non-detectable(ND)
to 0.16ppm for ET andND to 0.11 ppm
for1,2,4-TMB (detectionlimit of 0.01
ppm). API statedthat thesedatasupport
the conclusionthatexposureto the CO
aromaticsthroughexposureto motor
gasoline“occurs at extremelylow,
indeedbarelydetectable,levels.’

In discussingexposurelevelsin
relationto healtheffectsinformation,
API statedthat ‘an evaluationof the
existingtoxicity dataand information
on the alkylbenzenesandthe CS
aromaticssuggestthat excessive
concernoverthe long-term,low level
exposureto the CO aromaticsin the
complexhydrocarbonmixture is
certainlynot warranted,as thesedata
indicatethe low inherenttoxicity of the
CS compounds.”

Two subchronictoxicity studies(Refs.
5 and 6) on commercialCS aromatic
solvents(45 to 47 percentTMB; 31
percentET) previouslysubmittedto EPA
werecitedby API. API contendedthat
“the absenceof clinically significant
toxicity at the levelstestedin these
studiesindicatesthat the CS aromatics
havean extremelylow probability of
producingchroniceffects,particularly at
the levels encounteredduringexposure
to gasolinevapor.” API furthercited the
NationalAcademyof Sciences(NAS)
review of thetoxicity of the alkyl
benzenes(Ref. 8), which concludedthat
chronictoxic effectsare unlikely, due to
rapidmetabolismandexcretion.The
NAS reportfurther foundthat although
the toxicity of mostaikyl benzenesis
not well studied,the information
availableto dateon alkyl benzenesin
generalcharacterizesthesechemicalsas
“relatively impotenttoxic agents”and
“not a seriouscarcinogenichazard.”API
concludedthat thesefindings are
“strongly supported”by the resultsof
the Shell/Exxonstudies(Refs. 5 and6).

API also notedthat ‘the scoresthat
1,2.4-TMB andFT receivedin the TSCA
InteragencyTestingCommittee(ITC)
1980 scoringexerciselargely concur
with this API position.” API statedthat
in theareasof mutagenicity,
carcinogenicityand teratogenicity.ET
and1.2,4-TMB receivedscores
indicating that the ITC had no
experimentaldatain thesehealth effect
areasandhadlittle or no reasonfor
suspicion.

The Agency disagreeswith API’s
contentionthat the Agencyhasnot
conducteda reasonedevaluationof
existing dataandinformation on
exposureto theCS aromaticsthrough
exposuresto gasoline.EPA has
consideredall availabledataon CO. and
believesthat informationis available
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which indicatesthat a largenumberof
personsare exposedto gasoline,that
low levels of CS arefound in vaporsof
gasoline,and that thereis a lackof
toxicological datato reasonably
determineor predictthesignificanceof
thoseexposures.EPAbelievesthat
althoughthe subchronicstudieson CO
providesufficient datato reasonably
determineor predictcertainchronic
effectsof CS, thesestudiesdo not
addressadequatelytheareasof
neurotoxicity.reproductiveeffects,
developmentaleffects,mutagenicity,or
oncogenicityto permit theAgencyto
reasonablydetermineor predictthe
effectsof CS exposurein theseareas.As
the NAS studypointedout, the toxicity
of mostaikyl benzenesis not well
studied.

3. API statedthat theAgency’s alleged
failure to considerall relevantfactors
would ro~dera final ruledefective
undertheAdministrativeProcedureAct.
API statedthat the Agencyhad
‘violated the AdministrativeProcedure
Act (APA) by failing to identify the
basisfor its conclusionsthat the
evidencewarranteda section4 testrule
in this case.”API describedEPA’s
finding as “a brief two sentenceswith
no supportiveor explanatory
reasoning.”API furtherstatedthat the
supportdocumentsissuedforET and
ThIB did notarticulatea rationale,
discussthefactual materialEPAfound
pertinent,discussall of the relevant
evidence,or drawa connectionbetween
trie factsandEPA’s conclusion.

The Agency recognizesthe needto
explainadequatelyits basisfor
re~uiatoryactionandbelievesit has
c~onosoin the proposedtestrule and
tnir final testrule for the CO aromatic
hydrocaroonfraction.The rulemaking
recordfor this action includesall
re~~vantinformation consideredby the
Agency andits anaiysisof this
mformction.

Thesu~pcrtcocumantsissuedfor ET
andTMB discussedthe dataavailabie
to the Agency and the adequacyor
inadequacyof thesedatawithin the
contextof section4. The support
documentsfor ET andTMB providea
more thanadequatebasisof the
Agency’sassessmentof testingneeds
basedupon reviewandevaluationof
avoi abledatapertinentto the chemical
substancedesignatedfor testing.The
ET/TMB supportdocumentsdiscussthe
Agency’s rationalefor its findings and
for eachproposedtest.In the final rule,
theAgency is settingforth additional
explanationof its findings andthe basis

r this action.
4. Overall, EPA still believesthat

theremaybesubstantialhuman
exposureto gasolineandits component

hydrocarbons.However,as discussedin
Unit III. D. below, theAgencyhas
concludedthat dataobtainedfrom the
toxicologicaltestingof the CO fraction
wouldhavevery little relevanceto an
assessmentof the risks of exposureto
gasoline.Therefore,EPAis not
consideringexposureto the CO fraction
throughexposureto gasolineas partof
its basisfor finding substantialhuman
exposureto theCS fraction.TheAgency
believesthatexposuresassociatedwith
the manufactureandprocessingof the
C9 fractionand the useof solvents
containingsignificantconcentrationsof
the CO fractionprovidemorethan
sufficientbasisfora finding of
substantialhumanexposureunder
TSCA section4(a)(1)(B)(i).

B. Commentson the TestSubstance

In theproposedrule, the Agency put
forth severalissuesfor comment
specifically relatedto the selectionof
the CS fractionas thetestsubstance:

1. Is the CS fraction the appropriate
testsubstance?Cana singleCO
substanceormixture be selectedwhich
would berepresentative,for
toxicological purposes.of theCO
fraction to which personsare exposed
throughexposureto solventsand
gasoline?If so, whatshouldthe
specificationsbefor sucha substanceor
mixture?if not, what substancesshould
beselectedfor testingandwhy? Should
a commercialCS fractionbe usedfor
testinginsteadof a syntheticmixture?

API respondedthat a C9 aromatic
solventcouldbe testedfor purposecof
assessingunreasonablerisk to solvents
only and that a blend of the five
commercialCO aromaticsoiventswould
bethe mostappropriatetestarticle.API
stronglyemphasizedthat “the test
materialrecommendedby API would
not beappropriatefor characterizingthe
hazardfrom exposureto gasoline.”API
contendedthat ET andTh’~Bwereonly
minor componentsof gasolineand that
exposureto FT andTMB vaporsfrom
gasolinewaslikely to be at very low
concentrations.Tue recommendedCS
aromaticsolventsblendwould.
accordingto APi, containthe isomersof
FT and TM.B in proportionrelevantto
the realworld usageof CS aromatic
solventsin the UnitedStates.

The Agency agreesthat a blend of the
five commercialCS aromaticsolvents
couldserveas an appropriatetest
article, althoughthe EPAdoesnot
believethatsucha blend is essentialso
long as the testsubstancemeetsthe
criteria specifiedin § 799.2175(b)of the
final rule, Thesecriteria requirethat the
testsubstancehavea minimumET
contentof 22 percentanda minimum
TMB contentof 13 percentwith

minimum totalET/TMB contentof 75
percent.Datasubmittedby API in its
commentson the proposedtestrule
showeda rangeof 22 to 45 percentET,
15 to 71 percentT~vIBand 75 to 90
percenttotalET/T’MB compositionto be
representativeof the ET/TMB ranges
encounteredin surveyingthe major U.S.
CO solventproductscurrently in use.As
discussedin Unit III.D., EPAis no longer
concernedwith therepresentativeness
of thetestsubstancewith respectto
exposuresresulting from thepresenceof
the CO fraction in gasoline.

2. TheAgencyfurther askedwhether
testingof the individual FT andTMB
isomersshouldbe requiredfor anyof
thetestsZIf so, which isomersand
which tests. -

API commentedthat thechoiceof a
CO aromaticsolventto testfor certain
effectsresultingfrom exposureto such
solventsis relevantto making
unreasonablerisk determination.A.PI
statedthat it did not believethat the
mostefficient andaccuratemethodof
determiningtheoverall toxicity of a
mixtureis to testthe individual
components.API statedthat “from a
regulatorystandpoint,it is often
reasonableto assessrisk of injury to
healthor environmentfor thematerialto
which populationsare likely to be
exposed(e.g., the CO solvent).” API
notedthat testingof representative
mixtureshasprecedencein
environmentalregulations.citing the
1978FIFRA guidelines.40 CFR Part 158.
as an example(Ref. 17).Public
commentson the FIFRA guidelines
recommendedthat eachingredientof a
pesticideproductbetestedin chrcn~c
andsubchronicassays.analternative
the Agencyconsideredeconomicall~’
prohibitive, andstatedthat such testing
would not significantly improve the
quality of EPA’s decision-making.

In thecaseof theCO fraction.
composedprimarily of high percentages
of ET andT~vmisomers,theAgency
agreesthat testingtheCO fraction alone
would mostlikely elucidateany
potentialproblemsthat mayresult from
exposuresto theC9 fractionor solvents
containingsignificantconcentrationsof
the C9 fraction.Testingof the individual
isomersdoesnot appearnecessaryat
this time in order to evaluatethe risk
posedby exposureto the CS fraction
andsolventscontainingit.

C. Commentson PersonsSubjectto
Testing

Commentswere receivedfrom
EastmanKodak Companyconcerning
theAgency’s definitionof
“manufacture”asthat term is used
undersection4(a)(1)(B) of TSCA.
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Specifically, the commentsrelatedthat
definition to byproducts.impuritiesand
non.isoiatedintermediatessubjectto
testrulespromulgatedundersection4.
The ccmmeritsstatedthat theAgency
shouldclarify in eachte3t rule the
potentiaiapplicationof the definitionof
“manufacturer”to certainpersonswho
might otherwiseberequiredto test,or to
reimburseothersrequiredto test,
becauseof theunintentionalcreationof
the chemicalspecifiedin the ruleduring
manufactureor processingof another
chemicalsubstance.

EPA is exemptingfrom thesetesting
requirementsthosemanufacturersand
processorswhich produceandprocess
the CS aromatichydrocarbonfraction
only as an impurity.The Agency is
exemptingthosemanufacturersand
processorsbecausethe EPA findings
undersection4(a)(1)(B) arebasedon
exposuresto the CO fractionwhich are a
resultof intentionalmanufacture.
processing,anduse.In addition, it will
bedifficult for bothEPA and
manufacturersandprocessorsto
identify with completeassuranceall
chemicalsubstanceswhich contain the
CO fractionsolelyas an impurity.
Finally, theAgency would find it
difficult to apply both theexemption
andreimbursementprocessesto those
who manufactureand/orprocessthe CS
fraction solelyas an impurity. The
Agency’s reimbursementregulations
issuedpursuantto section4(c) statethat
thosewho manufactureor process
chemicalsubstancesas impuritieswill
not be subjectto testrequirements
unlessthe rule specifically states
otherwise(40 CFR 791.48b).EPA finds
no basisto imposesucha requirement
in this rule.

Personswho manufactureor process
the CO fractionas a byproductor asa
non-isolatedintermediateare subjectto
ttle testingrequirementsset forth in this
role: theseactivities constitute
intentionalmanufactureandprocessing
of the Cg fraction.The totalCO domestic
production,includingthat producedas a
byproductor a non-isolated
intermediate,will be usedin
determiningreimbursementshares
underthe DataReimbursementFinal
Rule. (48 FR 41786).

D. C’omment.son Relevanceof TestData

API contendedthat testingof CS
aromaticswill notproducedatawhich
will enabletheAgency to make
“unreasonablerisk” determinationsfor
personsexposedto gasoline:therefore,
EPA doesnot havea basis for requiring
thosewho manufactureorprocess
gasolineto testthe CO aromaticfraction.
The API contendsthat the data
generatedby the proposedtesting

requiredundersection4 of TSCA must
besufficient to supporta comprehensive
risk determinationthat could providea
basisfor EPA to take actionunder
TSCA section6. Becauseexposureto CO
aromaticsis not representativeof
exposureto gasoline,and becausetest
resultson theCO aromaticswill be of
minimal valuein assessingthe risks to
personsexposedto low levels of CO
aromaticsin gasoline,the Agency
shouldseparateits testingof CI)
aromaticbasedon solventexposures
from the questionsof risks associated
with exposureto gasoline.

API contendsthat CS aromatics
constitutea minorportion of gasoline
vapors,and thatdataon the biological
activity of a smallpart of a mixture are
notusefulin predictingthe overall
effects, let alonethe risks, of the
mixture.The interactionof chemicalsin
mixturescan.API states.modify their
individualabsorption.thstribution,
metabolismandexcretion.Thus, in
API’s view, the toxicity of an isolated
minorcomponentmay differ
significantly from its toxicity as part of a
mixture.In addition, the applicability of
the testresultson CO aromaticsto
assessinggasolinerisk will be further
complicatedby the dilution factor.API
statedthat, unlessa component
possessesextremetoxicity, it is rare
that it will contributesigmficantly to the
overall risk of themixture, except
additivelyor synergistically.API
contendsthat the dataavailableon CO
aromaticsclearly showno extreme
toxicity, andbecausethetestingoi this
isolatedmaterialwill not allow oneto
measureadditiveor synergisticeffects,
little is to be gainedin the overall risk or
hazardevaluationfor gasolineexosure
by gatheringdataon isolatedCO
aromatics.

EPAdoesnot agreethat datarequired
undersection4 mustsupporta
comprehensiverisk determination,but
theAgencydoesbelievethat suchdata
mustbe relevantto thatdetermination.
In general,EPA disagreeswith API’s
positionthat testingof a componentor
setof componentsof a mixture or
complexsubstancewill not produce
datathatare relevantto assessingthe
risk to personsexposedto the tested
materialas partof themixture or
complexsubstance.In this instance,
however,afterreviewingthe
information availableto the Agency,
EPAhasconcludedthat testdataon the
CS aromaticswould only beminimally
relevantto assessingthehealthrisks to
personsexposedto gasoline.CO
aromaticsare amongapproximately300
chemicalspeciesin gasolineand the
levels of CO encounteredin a typical

motorgasolineare relativelylow
(approximately3 percent).in some
casesthe testingof a componentpresent
at sucha level in a complexproduct
may be relevantto assessingthe risk of
exposureto the complexproduct(e.g., if
the componentwere foundto be a
potentneurotuxicant).However, in this
instanceexistingdatashow unleaded
gasolineto be carcinogenicin laboratory
animalinhalationstudies(Ref. 12).
Exposurecontrolsfor gasolineare
expectedto be basedon thesedataor
on additionaltestingof gasolineaimed
at characterizingits overall toxicity as a
complexproduct.Dataon theCS
aromaticfractionalonewill be of
minimal relevanceto that overall
deteri~iination.Therefore,EPA is
separatingits decisionto require testing
of CO basedon exposureto this material
throughits manufacture,processing,and
useas a solventfrom the Agencys
broaderconsiderationof testingof
gasolineor regulationof gasoline
exposures.

API commentedfurther that EPA
shouldreevaluatethe economiceffect of
the proposedtestrule for the C9 fraction
becausetestresultsobtainedon CO
aromaticswould not berelevantto a
determinationof therisk of exposure
from theCS aromaticsthroughexposure
to gasoline.EPAhasperformeda
revisedeconomicanalysisfor this final
rulebasedon the testcostsand an
analysisof themarketcharacteristicsof
theCS aromaticsolvents.This analysis
is discussedin detail in Unit V,
EconomicAnalysisof FinalTestRule.

E. Commentson ProtocolSubmission
and thePhasedTestRuleProcess

TheNaturalResourcesDefense
Council (NRDC) submittedcomments
concerningtheneedfor requiring
validatedprotocolsand recommended
modificationof theAoencystwo-phase
testrule process.NRDC statedthat the
Agency shouldrequiretestsponsorsto
usevalidatedreferenceprotocolsorgive
adequatejustificationfor anydeviations
from theseprotocols.NRDC citedthe
Agency’s two-phasetestrule process(as
describedat 47 FR 13012:March 26.
1982) asan apparent“reversal” of EPA’s
previouspolicy which hadrequiredthat
specificEPA, FIFRA or OECDtesting
protocolsbefollowed by persons
requiredto testundersection4(a) of
TSCA. The proposedpolicy of
demandingonly that testsponsorsselect
protocols listedin Agency guidelines,or
developprotocolson theirown, was
cited asan approach“apparently
developedin responseto industry
criticism that therequirementsare too
rigid andwould inhibit innovationin
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testingmethodologies.”The commenter
furthercharacterizedthis decisionas
compromisingtherecognizedneedfor
eliableandadequatedata.
The Agencydisagreeswith NRDC’s

view that thetwo-phasetestrule
processbasedon EPA’s review and
approvalof chemical.specificstudy
planswould compromisethe ability of
thetestrule to generatereliableand
adequatedata.In general.EPA believes
that issuanceof generictest
methodologyguidelines,ratherthan
generictestrequirementsprovidesmore
flexibility for testfacilities, test
sponsors,andEPAitself in arriving at
cost-cife~tive,scientifically soundtest
methodologias,and facilitatesthe
incorporationof scientific judgement
wherenecessaryon a chemical-specific
basis.This approachalsoencourages
scientific innovationand the
deveiopmentof moresophisticatedand
scientificallyadvancedtesting
methodologies.With eithersingle-phase
or two-phaserules a public comment
periodandanopportunityfor a public
meetingwill allow interestedpartiesto
review andcommenton the chemical-
specificteststandards.After this
commentperiod.EPA will issuea final
rule adoptingchemicalspecifictest
standardsas requiredundersection
4(b)(1)(B1of TSCA. A moredetailed
discussionof theAgency’s views on
heseandotherrelatedissuesmay be
foundin the Agency’sTest Rule
DevelopmentandExemptionProcedures
final rule (49 FR 39774;October10,
1984t.

NRDC alsostatedthat theAgency
shouldmodify the timing of thetwo-
pnasetestrule developmentprocessso
that subsequenttestrules,complete
with specificprotocolsfor testing.are
publishedwithin oneyearof EPA’s
receiptof theITC’s recommendations.
NRDC contendedthat applicationof the
two-phaserulemakingprocessin the
caseof theCO rulehasresultedin the
Agency’sfailure to meetthestatutory
deadlinesfor initiating rulemaking.

EPAdoesnot agreethat the Agency
hasnotmet its statutoryresponsibility
for mixed ET’s and1,2,4-TMB.The
Agency’s statutoryobligationunder
TSCA section4(e)(1)(B)wasfulfilled
with the issuanceof theproposedtest
rule for the CS fraction; in sodoingEPA
initiatedrulemakingundersection4(a)
to requiretestingappropriateto the
actualexposuresto mixed ETs and 1.2.4-
TMB.

EPAsharesNRDC’s desirethat test
rulesshouldbe completedas rapidly as
possibleand the Agency is continuingto
xplore waysto betterachievethat
ujective.EPAbelievesthat in most

instancesin the future it will be able to

minimize thetime requiredto complete
testrulemakingby proceedingin a
singlephaseto proposeteststandards
alongwith therequiredtests.
Nevertheless,having initiatedthe
rulemakingfor theCS fractionusing the
two-phaseprocess.EPAbelievesthat
themostexpeditiousway to complete
that rulemakingis to continuewith the
two-phaserulemaking.

F. Commentson ProposedHealth
Effects Testing

1. UseofC9 fraction to extrapolate
risk for ET/TMB.In the proposedrule
for CS’s, theAgencyaskedwhethera
negativeresult or a high no-observed-
effectjevel (NOEL) on the C9 fraction
couldbe usedto makereasonable
predictionsthat the individual ET and
TMB isomerswould notpresentan
unreasonablerisk of that effect.

API respondedthat a negativeresult
(or a high NOEL) for theC9 solvent
couldbeinterpretedto meanthat it was
likely that the individual ET andTMB
isomershadno observableeffectat the
concentration(dose)of the individual
isomersadministered.API statedthat,
unlike gasoline,CS aromaticsolvents
are composedof substances,i.e., the
individual ET andTMB isomers,which
boil overa narrowrangeandare similar
in chemicalandbiologicalproperties.
API maintainedthat thetoxicity of such
mixtures is generallythe sumof that of
its individual components,especiallyfor
low doseexposure.Therefore,API
stated,a determinationof the toxicity
from exposureto CO solventsallows
inferencethat its individual components
would manifestsimilartoxicity.

TheAgency agreeswith API that
assessingthetoxicity of theCO mixture
as a completeentityshouldprovidea
reasonableupperboundfor the toxicity
of the individual ET TMB in the C9
mixture. (API reportedthe total
percentageET/TI’elB contentof
representativeU.S.CO solventat75.-SO
percent;with a medianof 80 percent).

2. Routeofexposurefor testarticle.
The Agencyalso askedwhattheroutes
of exposurefor the testsubstance
shouldbe.

API believedthat thequestionrelated
directly to thedevelopmentof test
protocols,andthereforeshouldmore
appropriatelyresidein PhaseII of
section4 rulemaking,as the Agency
describedin its noticeconcerningthe
testrule developmentprocess(47 FR
13012,March 26, 1982),whereinthe
Agencystatedthat not until PhaseU
would sponsorsberequiredto develop
testprotocols.However,if theAgency
proceedsto definetherouteof exposure
in PhaseI, thegeneralAPI commentwas
that,whereapplicable,if a routeother

than thatexpectedin humansis used,it
shouldbe justified.

The Agencyagreesinprinciple that
wherepossiblethe routeof exposurefor
testingshouldreflect that expectedto be
encounteredin the actualexposure
situationto be addressed.TheAgency
believes,however,thatwhenthe two-
phasetestruleprocessis usedit is
appropriateto specifythe routeof
exposurein PhaseI. EPAconsiderssuch
specificationto be partof defining the
effectsfor which testingis being
required,particularlywhenmorethan
onerouteof exposureis possibleand
theAgency is interestedin the effects
resultingfrom a particulartypeof
exposure.Theregenerallywill be a
sigiiiflcant interelationshipbetweenthe
exposuresgiving rise to the testrule
(which areaddressedin the PhaseI
rulemaking)andtheappropriaterouteof
exposurefor testing.However,should
therebequestionsof the technical
feasibility of conductinga testwith the
preferredrouteof exposurewhich come
to light only during the developmentof
studyplans,theseissueswill be
addressedin the PhaseU rulemaking.In
the caseCS, theAgency believesdermal
andinhalationexposurescanbe
expectedto occur.The Agencyhas
specifiedtheinhalationrouteof
exposurefor testingof CS becauseit
believestheinhalationroute is the
predominantrouteencountered,andthe
Agency is particularly interestedin the
effectsresulting from inhalation
exposureto the C9 fraction.

3. Neurotoxicity.Commentswere
receivedfrom theNeurobehavioral
Toxicity TestStandardsCommitteeof
the AmericanPsychological
Association,concurringwith the
Agency’srecommendationfor
neurotoxicitytestingof the COfraction
asset forth in theproposedrule. The
commenterspecifically citedthe
appropriatenessof suchtestingin the
caseof the CO fraction, becausethese
typesof violatile lipophilic materialscan
penetrateinto andaffect thecentral
nervoussystem.Becausetheeffectsof
long-termexposureon the structureand
functionof thenervoussystemare
unknownandare of concern,the
commentscharacterizedthe proposed
testingas desirableforpredicting the
potentialof exposureto CS to cause
adverseeffectson behaviorandthe
nervoussystem.

TheAgencyagreeswith the comment
that examinationof neurobehavioral
toxicity be includedin its evaluationof
theCO fractionbecausesuch
evaluationshavebeendemonstratedto
berelevantin assessingtheadverse
behavioraleffectsof inhaledgasesand
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vapors.TheCommitteecommentedthat
thesubchronicdatacollectedwould not
be useful,however,in establishing
short-termexposurethresholdlimit
values(STEL—TLV) to protectagainst
acuteperformanceimpairment.While
theproposedsubchronictestingis not
specificallydesignedto determinea
STEL—TLV, EPA believesthat the
conductof the subchronicstudy,
combinedwithexistingdata,will
providesufficientdata to reasonably
predictthe acuteneurotoxiceffectsof
the CS fraction.

API contendedthat the Shell90-day
inhalationstudyand the 1-yearchronic
studysubmittedin 1982wereadequate
to addressthe neurotoxiceffectsof the
CO fraction in rodents.andthatan
additional90-daystudyon CS as
proposedby theAgencywasnot a
necessaryor cost-effective
~rnp1ementationof section4 ofTSCA.

The Agencyproposedthat a 90-day
subchronicneurotoxicitytest,with
functionalandneuropathologic
components.beperformedon theCS
fraction for reasonsset forth in the El’
supportdocument.Although the Shell
studywasspecificallyorientedtowards
thedetectionof neurotoxiceffects,
techniquestheAgency believesare
necessaryto speciallyprepareneural
tissuefor histopathologicexamination
werenot usedin this study.
Furthermore,theprimary effectsseenin
bothoral and inhalation toxicity were
functionalchaqges,which haveriot yet
beenadequatelystudied.Therefore,the
Agencyis requiringan additional90-day
studyto further investigateneurotoxic
elie cts.

4. Mutagenicity.APt ~MA, andAIHC
submittedcommentson the proposed
rnutagenicitytestingrequirementsfor
the CO fraction.

a. Guidelinesforhuma~risk
assessmentfrommutagenic~tydata.
CMA andAll-IC statedthatEPAshould
articulatethe humanhealthrisks to
which the mutagenicitytestdataare
intendedto relate,andthe
methodologiesby which the datawill be
usedto assessthoserisks.

EPAis proposingto useits test
schemein two ways: (1) As a screento
determinethe needfor long-termtesting
to characterizethe oncogenicpotential
of theCO fraction~and(2) to determine
whetherexposureto the CO fractionmay
posea threatto futuregenerationsby
inducing eitherheritablegenemutations
or chromosomeaberrations.

Risk estimateshavebeenmadefor
humansfrom mutagerucitytestresults.
Forgenemutations,for example,data
derivedfrom the mousespecificlocus
testwith the antineopiasticdrtig
procarbazinehavebeenusedto

estimatethe risk of humanmutations
(Ref. 7).

La this example.the spontaneous
mutationratein humanswascalculated
by estimatingthefrequency~fgenetic
diseasewhich might result from new
mutations.Second.datafrom radiation
experimentsin micewereusedto
extrapolatefrom increasedmutationsto
obviousskeletaldisorders,Third, an
estimatewasmadeto extrapolatefrom
this restrictedclassof disordersto
geneticdiseaseingeneral.Themajor
assumptionsherewereanassumed
equivalencybetweenmice andhumans
andan assumedequivalencybetween
radiation-inducedmutationsand those
inducedby chemicals.Themajorhealth
impactsestimatedin this way will be
from autosomaldominantand X-iinked
recessivesyndromes,with negligible
impactfrom otherrecessivedisorders.

Risk estimatesfor chromosomal
aberrationshavealso beenmade(Refs.
13 and14).The heritablechromosome
aberrationof concernwasreciprocal
translocation.The majority of
conceptuseswith suchtranslocations
die in utero. Using a somewhatlimited
humandatabaseand experimental
work in the marmoset,it wasestimated
that 2 to 10 congenitallymalformed
childrenarisepermillion conceptuses
for eacliradof paternalX-ray exposure.
If oneknow~(1) The spontaneous
frequencyof translocationsin humans
and(2) the increasewhich resultsfrom
chemicalexposurein laboratory
mammals,and if one assumes
equivalencyfor rodentsandhumans
andX-rayn andchemicals(or knows
how to correctfor non-equivalency),the
Agencybelievesthat onecancalculate
the increaseddiseaseburdenresulting
from adefinedexposure.

The Agencyrecognizesthat all
estimatesmadeusingsuchdataare
gross estimatesat best,thatmany of the
assumptionsmaynot be provenvalid,
andthat thereis a greatdependenceon
incompletedatabases.Nevertheless,it
is theAgency’sview thatheritable
mutationis a seriousthreatto thehealth
andwell-beingof the populationand
thatmutagenicityis a valid regulatable
healthendpointThe teststhatwill be
requiredby this testruleshouldprovide
a basisfor EPA to determineif exposure
to the CO fraction presentsa risk of
heritablemutationthat would warrant
controL

CMA alsostatedthat it was
prematureto requiremutagenicity
testinguntil theAgencyhadadopted
scientifically soundguidelineson
rnutagenicityrisk estimation,that the
goalsof PhaseLI of the Gene-Tox
Programhadstill notbeenfinalizednor
had~heconclusionsof this program

beenannounced.PhaseiI’s announced
goais include an assessmentof the
strengthsandweaknessesof various
testsystemsfor humanrisk assessment,
anddevelopmentof techniquesfor using
experimentaldatato evaluate
mutagenicrisksto the human
population.

The Agency hasupdatedits guidelines
for rnutagenicityrisk estimationfirst
publishedin the FederalRegisterof
November13.~1980(45 FR 74984).These
guidelinestreatmutaeenicityas a
separateendpointfrom oncogenicity,
andprovideguidanceon how EPA
intendsto usethe resultsof
mutagenicitytestingto estimatehtjrnan
risk (49 FR 46314;November23, 1,9C4).

Public.commenthasbeensolicitedon
theupdatedguidelines,but in the
interim they arebeing usedfor Agency
assessments.

The reportof theGoal 8
Subcommitteeof the Gene-ToxProgram
entitled“Evaluationof Existing
MutagenicityBloassaysfor Purposesof
GeneticRisk Assessment”is presently
undergoingprepublicationreview prior
to publication in “Mutation Research
Reviewsin GeneticToxicology”. In
essence,thereportstatesthat thereis a
high degreeof correlationbetween
positiveresponsesin lower tier,
nongermcell assays.andthose
observedinmammaliangerm cell
assays;it furtherconcludesthat these
nongerrncell assaysmay beusedto
identify potentialmammalianmutagens.

Thesepotentialmammalianmutagens
canbefurther testedusinggermcell
assayswhich confirmtheir mutagenic
potentialandallow one to makehuman
risk estimatesfrom the resultingdata.
This approachis compatiblewith the
testingproposedby the Agencyin the
CO testrule in which positiveresponses
in lower tier assaysleadto additional
testingof presumptivegerm cell
mutagensin assaysfor heritablegene
mutations(specificlocus assay)and
chromesomalaberrations(heritable
transiocation).

The Gene-ToxProgramhas
adequatelyvalidatedas meaningfuland
repeatablethe testsincludedin the final
CS ruie (Ref. 12). Furthermore,thetest
sequencehasbeendesignedso thatone
testcomplimentsthe others.In its TSCA
section4 program.theAgency usesa
standardizedsequenceanda modelset
of testsasa startingpoint in defining the
mutagenicitytestingschemefor each
chemical,butvariesthe testsusedin the
sequencewhena chemical’sproperties
or data on the testchemicalor related
chemicalsindicatesucha need.
Commentershavenotsuggestedany
modificationof the testschemein their
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commentson the proposedrule other
thaneliminationof certaintestsas
discussedin Units [II.F.4,c. throughh..
below.The Agency believesthat its
currentmodeltestsequenceapproachis
technicallydefensibleandoffers
sufficientflexibility to addresschemical
s~ec:ficissues.

Likewise, the Agency’s approachto
the identificationof mammalian
mutagensis compatiblewith that of the
NationalAcademyof Sciences(Ref. 9).
Here too, a seriesof positiveresponses
in iower tier assaysleadsto designation
of a chemicalas a potentialmammalian
mutagen.Mammalianmutagensare
confirmedby positiveresultsin assays
which measureheritablemutations.

in summary,the Agency feeisthat
thcce is a consensusin thescientific
communityoh both the needfor, and
mannerof. identifying mammalian
mutagensand that its proposedscheme
foridentifyirig theseagentsis in keeping
with thoserecommendedby expertsin
toe field of mammalianmutagenesis.
Further,while it is recognizedthat there
is, as yet. no generallyacceptedsingle

.methodologyfor estimatinghumanrisk
trom mutagenicagents,it is the
Agencysview thatsuchmethodologies
do exist andare usable.Therefore,the
Agencyconcludesthat it is appropriate
at this time to requiremutagenicity
testingof theCO aromaticfraction to
obtain datawith which to perform risk
estimateswith a view to regulation
shouldthe CO fraction proveto be a
mammaliangerm cell mutagen.

b.Automatictriggers in mutogenicity
testingscheme.hi the proposedrule.
EPAuttlized a mutaQeniclt3’testing
schemewhich includedthreetiers.The
i~gencvproposedthat if positive results
wereobtainedin the lower tiers,
manufacturersandprocessorswould be
automaticallyrequiredto conductthe
nexthioher level of test(s),Both CMA
andAIHC statedthat EPAshould
eliminateautomatictriggersin its
mutager.icity testingscheme,and adopt
insteada schemewhich permits
assessmentof theweight-of-evidence
andcousiderationof alternativetesting
a~proaches.

EPAbelievestheuseof automatic
triggers is appropriatein certain
portionsof its mutagenicitytesting
schemefor the CO fraction, buthas
modified its approachin otherportions
to takeinto considerationtheconcerns
raisedby the commenters.TheAgency’s
rationalefor employinga mutagenicity
testingschemeutilizing automatic
triggersis discussedin partin Unit
iii.F.4.a..above.In addition.EPAuses
the automatictrigger sequencein
section4 rulemakingasa more
expedientmeansof obtainingnecessary

testdatathan thataffordedby using a
stepwisetiering approach,which would
rely on evaluationandquantificationof
a variety of individual test resultsasa
basisfor determiningif higher-level
testingis necessary,Underthe Agency’s
preferredsection4 rulemakingprocess,
testsequencesandresultswhich trigger
higherlevel testingaredefinedbefore
testingsequencesare initiated, No
additional regulatoryactionsby EPAare
requiredbetweentestingtiers.Undera
stepwisetieredtestingarrangement,a
new rulemakingdescribingthenext test
sequenceand interpretationof results
would haveto be performedfor each
level in the tieredsequence.This would
resultin a verytime consumingand
laboriousprocessof individual
rulemakingfor individual testing
requirementson a step-by-stepbasis.
TheAgency doesnot believesuchan.
approachwould bea timely or cost
effectiveuseof Agency resources.

Although theAgency believesthe use
of auto~iatictriggersis suitablefor
manyot the rnutagenici~testsin theCO
testrule. theAgencydoesacknowledge
that the incorporationof scientific
judgmentmaybenecessaryin
circumstanceswherereierencedataare
not asextensiveor wherea testis more
controversialin nature.For instance,
becauseof the limitations, particularly
the sensitivity,of thehighesttier
mutagenicitytests,EPAbelievesthat a
stepallowing theAgency’sjudgmentas
to theneedfor thosetestswould be
appropriate.As describedbelow,sucha
decisionstephasbeenincorporatedin
the final rule for the CO fraction. In
contrast.EPAbelievesthatbecauseof
the much moreextensivereferencedata
availablefor conductingand
interpretingtheresultsof the first and
secondtier rnutagenicitytestsit will not
benecessaryfor the Agency to conduct
on independentevaluationof theresults
prior to requiringthathigher tier testing
be performed.

To incorporateappropriatescientific
judgmentprior to the useof end-point
mutagenicitytests,EPAhasdecidedto
utilize automatictriggersbetweenthe
first andsecondtier tests,anda
“presumptiveautomatictrigger andopt-
out” approachbetweensecondtier tests
and the final or “end-point” testsin this
final testrule for CO aromatic
hydrocarbons.Underthis approach,
EPA is promulgatinga tieredtesting
schemefor mutagenicityfor the C9
fractionwith automatictriggers to
additionalmutagenicitytesting.Before
the last tier, EPAwill holda public
programreview if the resultsof the
previoustier testarepositive.Public
participationin this programreviewwill
be eitherin the form of written public

commentsor a public meeting.Request
for public commentsor notification of a
public meetingwill bepublishedin the
Federal Register. If, afterreviewof
public comment,no changein the test
sequenceis deemednecessaryEPA will
provide formalnotification to the test
sponsorthat the next tier testshouldbe
conducted,If theAgency believes
additional testingis no longerwarranted
as a result of the earliertestresults,
public comment,scientific judgment,
andotherappropriatefactors,EPA will
issuea proposedamendmentto ‘opt-
out” by repealingthe existing
requirementand. afterconsiderationoi
public commenton theproposed
amendment,issuea final decision
whetherit will rescindthe rule
requirement.This approachoffers the
advantageof allowing the incorporation
of scientificjudgmentbasedon the
weightof the evidenceafter the initial
testingtiers havebeencompleted.while
not significantlydelayinghigher tier
testingwhereit is deemednecessary.

EPAhasdecidednotto use the public
programreviewapproachbetweenthe
lower tier mutagenicitytestsfor the CO
aromatichydrocarbontestrule. EPA
believesthe useof automatictriggers
betweenthesetiers is suitable.It should
benotedthat this doesnot excludethe
public from requestingmodificationsin
the testprogram.Provisionsare
availableundersection21 of TSCA for
the public to petitionEPAat anytime to
amenda ruleundersection4.

c. Sex-/inkedr’ecessivelethal(SLRL)
assayin Drosophila. API andCMA both
submittedcommentsquestioningthe
applicability of theDrosophilaSLRL
assayto predictheritablegenetic
effects.

CMA citedseverallimitations of the
DrosophilaSLRL assaywhich it
consideredto be sufficient causefor
eliminating this assayfrom the
mutagenicitytestingscheme.These
limitations includeits performancein
the InternationalCollaborativeStudy
(Ref. 10); problemswith dosimetry;
problemswith dataevaluationbecause
of the occurrenceof clusters;differences
in metabolismbetweeninsectsandman;
and incompletedataevaluationby the
Gene-ToxWork Groupon Drosophila.

EPA respondsto thesecommentsin
the reverseorder to which they are
listed above:(1) The Gene-ToxWork
Group reporton the SLRL assayis
completeandhasappearedin theopen
literature[Ref. 11). The Work Group
concludedthatonemajoradvantageof
theassayis its objectivity in testingfor
transmissiblemutationsin a eukaryotic
testsystem.In addition,usinga list of
carcinogensdevelopedforPhaseI of the
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Gene-ToxProgram,the Work Group
founda 90 percentcorrelationbetween
in vivo carcinogenicityand the SLRL
assay.Using a revisedcarcinogenlist
developedduring thesecondphaseof
theGene-ToxProgram,the PhaseII
AssessmentPanelfoundan 88 percent
correlationbetweenresultsin the SLRL
assayand in vivo carcinogenicity.

(2) CMA is correctin stating that there
are metabolicdifferencesbetween
insectsandhumans.However,the
Agencyconsidersthesedifferencesto
be rio greaterthan thosebetween
bacteriaandhumanssuchasin the
Ames assays,and furtherbelievesthat
the in vivo metabolismaffordedby
Drosophilawith intactenzymesystems
and repairmechanismsis superiorto the
artificaily manipulatedin vitro
metabolicactivationsystemsusedwith
bacterialandin vitro cell culture
systems.

(3) Statisticalmethodologywhich
allows for the appearanceof clusters
existsandshouldbeusedin evaluating
datafrom the SLRL assay.Suchmethods
are discussedin the Gene-ToxWork
Groupreport(Ref. 11).

(4) Dosimetryis a genericproblemin
toxicology and is not uniqueto studies
with Drosophila. Good toxicologic
practiceshelp to minimize this problem
which is not a valid reasonfor
eliminating the SLRL assayfrom the
proposedtestingscheme.Also, it should
be rememberedthat resultsfrom thia
assaywill not be used for quantitative
risk assessment,but ratheras a
qualitativeindication of potential
mammalianmutogenicitywhich will be
confirmedby subsequenttesting.

(5) A review of thedatafrom the
InternationalCollaborativeStudy(Ref.
10) fails to confirm the27 percent
accuracyfigurecited by CMA. Six of 17
carcinogensand 8 of 9 noncarcinogens
werecorrectlyidentified in this study.
Overall, 14 of 28 chemicalswere
correctly identified,which givesan
accuracyrateof 53.8or 54 percent,not
27 percentas statedby CMA.

In summary,EPAbelievesthat the
SLRL assayis sufficiently validatedto
be usedas a qualitativeindicatorof
potentialmutagenicityandoncogenicity
as outlinedin its proposedtestscheme.
This opinion is sharedby the NAS
Report(Ref. 9), which recommendsthe
useof this assayin a schemeto identify
environmentalmutagens.In addition,
bothPhaseI andPhaseII of the Cene-
Tox Programfound the SLRL assayto be
readyfor usein testingprograms.The
PhaseI Work Group found advantages
in the useof this assayfor both
screeningandhazardevaluation(Ref.
11). The PhaseII reporton the
developmentalstatusof bioassaysin

genetictoxicology found that the SLRL
assaywasoneof the tenassayswhich
couldbeconsideredas“routine”, using
as criteria the numberof facilities
conductingthe test,the numberof
chemicalsandchemicalclasses
representedin the Gene-Toxdatabase,
the uniformity of protocoldevelopment
and the numberof assaysconductedper
year in all facilities (Ref. 12).

d. Mousespecificlocus assay.CMA
andAPI bothopposedthe inclusionof
the mousespecificlocus assayon the
groundsthat the testis inappropriatefor
mutagenicrisk evaluationdueto lackof
chemical datato validatethe results,
andon the groundsthat it is not
intendedfor human~‘iskesiimazion.
They furthercommentedthat the testis
costly, insensitive,andavailableonly in
a limited numberof testingfacilities.

EPA disagreeswith the contention
that themousespecific locus testis not
intendedfor humanrisk estimation.The
assayhasbeenusedto testfor the
geneticeffectsof bothchemicalsand
radiation.This assayis the primary
sourceof the datausedby the National
ResearchCouncil Advisory Committee
on Biological Effects of Ionizing
Radiation(BIER) and theUnitedNations
Scientific Committeeon theEffects of
Atomic Radiation(UNSCEAR) (Refs.13
and 14) t~estimatethegeneticrisk of
radiation.EPA is awarethat theNAS
(Ref. 9) hasrecommendedthat assays
suchas the dominantskeletaland
cataractmutationassaysbe usedfor
humanrisk estimationbecausethey
measuredominantmutations(as
opposedto the recessivemutations
detectedin the mousespecific locus
assay)andpermit samplingof a larger
portionof thegenomethan doesthe
specificlocus assay.EPA further
re’~ognizesthat themousespecific locus
assayis subjectto many of limitations
citedby CMA. Nevertheless,it is the
Agency’s view that thespecific iOOUS

assay,in spiteof its limitations, is
suitableforhumanrisk estimation.
primarily becauseits databaseof test
chemicalsexceedsthoseof the
dominantskeletalandcataractmutation
assaysandbecauseit hasbeenusedfor
risk estimationwith both chemicalsand
radiation.Further,theAgencybelieves
that the limitations citedby CMA for the
mousespecificlocus assayapply to both
thedominantskeletalandcataract
mutationassaysasthey would to most,
if riot all, assayscurrentlyin use for
heritablemutationsin mammals.These
assaysare all subjectto limitations in
numberof chemicalsthat canbetested
and the numberof facilities which can
perform the assaybecauseof thecost,
time, andnumbersof animalsrequired.
They are not intendedas screening

assays,butratherasconfirmatorytests
for heritablemutations.Theyshouldbe
consideredequivalentin time, cost and
facilities neededto thoserequiredto
perform a two-yearassayfor
oncogenicity.

e. C’ytogeneticassays.API andCMA
both questionedthe Agency’srationale
in requiringan in vitro cytogeneticassay
in the tieredtestingsequence.sincean
in vivo assayis requiredupon a
negativefinding in the in vitro test.API
cited thein vivo resultsasa more
definitive endpointin the evaluationof
mutageniceffect.

EPAhasincludedbothanin vitro and
an in vivo cytogeneticsassayin its
bottom tier of testingto maximize
detectionof potentiallyclastogenic
agents:An ifl vitro cytogeneticsassays
precedesthein vivo cytogéneticsassay
becauseit is a easierto perform thanthe
in vivo cytogeneticsassayandis
conservativeof time, resources,money
andanimals.Further,theAgency is of
the opinion that in vitro cytogenetics
assaysare sufficiently predictiveof both
carcinogenicityandpotentialgerm.cell
mutagenicitythat further testingcanbe
triggeredas a result of positiveresultsin
this assay.However, the Agencyalso
believesthat the in vitro testis subject
to sufficientlimitations, particularly in
theuseof in vitro metabolicactivation
systems,thata negativeresponse,
particularlyonewhich occursin theface
of technicaldifficulties with metabolic
activationsystemsor in the faceof
erraticor narrowly definedtoxicity
curves,shouldbeconfirmedby anin
vivo assay.As additional informationon
thesetwo testsystemsbecomes
available,the Agency will continueto
considerthe needto include in future
testrulesbothin vitro andin vivo
cytogeneticsassaysandmay eliminate
on~or substituteotherassaysfor the
onesnow requiredto determine
clastogenicity.

f. Dominantlethalassay.API stated
that the potential for inducing heritable
chromosomaldamagecould be
addressedinitially in the reproductive
studies,ratherthan throughthe useof
the dominantlethalassayor the
heritabletranslocationassay.EPA does
not agreewith this aseessment.The use
of the dnmtnantlethal assayand the
heritabletranslocationassayprovidesa
moredefinite evaluationof the potential
for heritablechromosornaldamaoethan
doesthe reproductivestudy,which is
orientedtowardsthe detectionof more
generallydefinedadverseeffect3.

CMA did not agreewith the inclusion
of the dominantlethal testasa
tier assaybecause,theyclaimed, it is:
(1) Insensitivebecauseof thehigh
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frequencyof spontaneousembryonic
death.(2) difficult to interpretbecause
deathmaybe causedby nongenetic
events:(3) thereare straindifferences
amongmice: and (4) the assaymeasures
chrornosomaleventsindirectly.

EPAis awareof the criticisms
directedat thedominantlethal assayby
CMA. EPA disagreeswith the
contentionthat thereis a “high” degree
of spontaneousembryonicdeath,
althoughsomefetal wastagedoesoccur
in the untreatedcontrol population.It is
for this reasonthat oneshouldinclude
untreatedcontrolanimalsin each
experimentandshouldcompare
experimentaldataboth to concurrent
andhistoricalcontrol datafor the
laboratoryperformingthe assay.

Em~rvonicdeathmayoccur asa
result of nongeneticevents.However,
EPAis of the opinion that it is safe to
assumedeathis a resultof chemical
treatmentwhenit ib s~atisticai1v
increasedabovecontrol levels in the
treatedpopulation.Further,because
chromosomalaberrationsare known to’
result in fetalwastage(Ref. 15), EPA
also believesthat for a chemicalwhich
hasbeenshownto inducechromosomal
aberrationseitherin vitro or in vivo, it is
safeto assumethat increasedfetal
deathis a resultof chemicallyinduced
chrornosomalaberrationsin the treated
population.CMA’s argumentabout
straindifferencesin this assayis
spurious.Speciesandstraindifferences
areknown to occur in all assaysfor
toxicological effectsandareneither
umuceto the dcminantlethal assaynor
germaneto the rejectionof this assayin
a testingprogram.

In summary.EPAconsidersthe
comrtantlethal assayto oe an
appropriatesecondtier assayfor
chromosomalaberrationsbecauseit
providesevidencethat the chemicalin
questionreachesgerm cell tissueswhere
~tinduceschrornosomalaberrations
which are transmittedto the next
generation.In this context,the NAS also
recommendstheuseof the dominant
lethal assayto confirmsuspected
mammalianmutagenicity(Ref. 9). Once
this activity hasbeenconfirmed.NAS
further recommendstheuseof the
heritabletranslocationas�eyfor human
risk estimation.Recognizingthat other
assayswhich providesuchevidenceare
in development,EPA will be reviewing
its positionon the dominantlethal assay
in the futureandmayrequireother tests
in placeof, or in additionto, this assay
in othertestrules.

g. Heritable trcznslocationassay.
CMA objectedto theuseof the heritable
cransiocationassay,primarily on the
groundsthat it is a researchtool
unsuitableto usein a testingprogram.

CMA’s primary supportfor this
contentionis a quote from the Gene-Tox
Work GroupReport (Ref. 16), which
states:“It shouldbe clearly understood
that the heritabletransiocationtestis
still underdevelopmentand that it is not
readyfor wide scaleusein testing.”

CMA citedan inadequatedatabase
as one of the limitations of this assay,
along with high cost,andan insufficient
numberof availablefacilities to perform
the assay.Theseare thesame
limitations CMA appliedto themouse
specific locusassayand EPA’s response
to them is thesameas that articulated
above‘for themousespecificlocus
assay.In addition, theheritable
translocationassayis availablein more
facilities than the specific locus assay
and is notsubjectto limitations with
sourceandstock of mice.Although the
presentdatabaseconsistsof alkylating
agc~tsor agentswhich areconvertedto
alkyiators:n viva, EPAagreeswith
Gene-Toxreportwhich statesthat the

testappearsappropriatewhen
any compound(regardlessof class)
gives evidenceof dominant-lethaland!
or cytogeneticeffectsin germcells”.

EPAfeelsthat (IMA hasmisconstrued
the essentialmeaningof the
characterizationof this testby the Work
Group.The Gene-Toxreportreferredto
useof theassayin a screeningprogram.
EPA agreesthat this assayshouldnot
now, andbecauseof time and cost
consideration,most likely will’ neverbe,
consideredto be a partof a screening
programfor the identificationof
potentialmutagens.Rather,EPA is
suggestingthat this assaybe usedto
confirmgerm call mutagenesis.The
Gene-ToxReportstates ‘. . . its [the
heritabletransiocattonassay.s]use is in
thefinal phaseof thetestingprogram.
whenmutagenicityto mammaliangerm
cells is evaluatedanddataforusein
geneticrisk assessmentareobtained”
(Ref. 16).The NAS alsorecommended
that theheritabletranslocationtestbe
usedfor humanrisk estimationoncea
suspectmammalianmutagen,identified
on the basisof resultsin an in vitro
cytogeneticsassay,hasbeenconfirmed’
in a dominantlethalassay(Ref. 9).

Finally, CMA hasraiseda question
aboutthe useof negativeresultsfor risk
estimationin the faceof positiveresults
in othertestsystems.This problemis
not uniqueto the heritabletranslocation
assaybut it alsoa considerationfor
resultsfrom themousespecific locus
test.For the purposesof risk estimation,
agentsproducingnegativeresultsin
thesetestswill haveto bepresumed
nonmutagensandrisk estimationfor
mutagenicitywill not beperformed.

h. DNA damageassay.API contended
that the SisterChromatidExchange

(SCE) assayaloneshouldbe adequate
to identify potentialDNA damagein
cells.

TheAgency agreesthat theSCE assay
aloneis sufficient toidentify potential
DNA damagefrom the C9 fraction and
hasdroppedthe requirementfor a DNA
damageassayfrom the final rule for 09.

5. Oncogenicity.EPArequested
commenton whetheroncogenlccty
testingof the 09 fraction shouldbe
requiredonly if selectedmutagenicity
testsproducenon-negativeresults,or
whetheroncogenicitytestingshouldbe
requiredimmediatelyon tne basisof the
TSCA section4(a)(1)(B) findings.

API commentedthat thereis a very
low probability of the C9 fraction to
inducean epigeneticoncogeniceffect.
API statedthat “in the absenceof any
genotoxicmechanisms,therewould be
no needto considerthe 09’s as havinga
high priority needfor oncogenicity
testing.” API supportedcurrentAgency
efforts in usinganappropriatebatteryof
short-termmutagenicteststoprioritize
testingfor oncogeniceffects,but
believedneithera positivemutagenic
effectnor a substantialexposurefinding
aloneshouldautomaticallytrigger
oncogenicitytesting.

CMA objectedto the useof rigidly
definedbatteryof testswherea single
positive responsewould triggera two-
yearbioassayandproposedinsteada
schemewherethe resultsof both short-
termgenotoxicity testingandother
relevantinformationwould be
considered“in toto” prior to proceeding
with a 2-yearbioassay.AJHC stated
thatappropriatescreeningbatteriesfor
potential oncogenicityshouldbe
flexible, allowing theexerciseof good
scientific judgementand the
considerationof expandingdatabases
in selectingassaysandinterpretingtest
results.

EPA agreeswith API that thereis a
very low probabilityof the C9 fraction
to inducean epigeneticeffect because
long-termsubchronictoxicity testing(16
months)producedno indicationof
sustainedhistopathologicalchanges
relatedto C9 aromatichydrocarbon
exposure.Therefore,EPA is not
requiringoncogenicitytesting
immediatelyundersection4(a)(1)(B) for
the C9 aromatichydrocarbonfraction.
EPA’s proposedand final testschemes
for or.cogenicitytestingof the fraction
are designedto screenfor oncogenic
potentialof chemicalsubstanceswhich
act throughgenotoxicmechanisms.
While the chronicbioassayis, at
present,themostappropriatemeansof
confirming andquantifyinga chemical’s
potentialto causeoricogeniceffects,the
Agency believesthatseveralshort-term
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genotoxicity testscanprovidea
reasonablescreeningof theoncogenic
potentialof theC9 fraction.If all of
thesetestsyield negativeresults,the
likelihood of theC9 fraction being
oncogenicis small andthe chronic
bioassaywill notbe required.
Conversely,if any oneof thesetrigger
testsis ~ positive,potential
oncogenicityof theCt) fraction is
suggestedand the chronicbioassayis
essentialto confirmor deny that
potential andprovidea basisfor judging
whatoncogenicrisk exposureto the C9
fractionmaypresent.The Agency’s
rationalefor selectingspecific trigger
testsfor suchscreeningis discussed
further below.Becausethe selected
short-termtestsmeasuredifferent
genotoxicevents,eachof which has
beenshownto correlatewith
oncogenicityin a varietyof chemicals,
evenii c:nly oneof thesetestswas
positiveandall of theotherswere
negatives,EPA believesthat the
potential for the09 fraction to be
oncogenicwould not besufficiently
disprovento warrantforegoingthe
chronicbioassay,given the substantial
exposureto the substance.However,
EPAagreeswith the commentersthata
weight-of-theevidencejudgmentby the
Agencymaybe necessaryshouldthe
resultsfrom the specifiedshort-term
testsbea mixtureof negativeand
equivocaloutcomes.

Therefore,EPAis finalizing therule
with triggeringof thechronicbioassayif
any of theselectedshort-termtestsfails
to producea negativeresult.If resultsof
one6rmore testsare ~!~rl positive.
EPA will notify the testsponsorsto
iriitate the chronicstudy.However, if
mixed negativeandequivocalresults
are obtained,theAgencywill reviewthe
overallweight of scientific evidence
providedby all of the tests.If, in EPA’s
uci~ment,that evidenceindicatesthat

oriccgenicityof theC9 fraction is quite
unlikely, the Agency will solicit public
commenton whetherit shouldrescind
tue requirementfor thechronictest.

The Agencyproposedthat anon-
negativeresponsein any of several
short-termgenotoxicitytestsbe usedto
triggeroncogenicitytestingfor the09
becauseit believesthat a non-negative
responsein anyof theseassays
providessufficientbasis to establisha
concernfor potentialoncogenicity.
Theseassayswereselectedbecause:(1)
Exceptthe the Drosophilasex-linked
recessivelethal assay,all are
mammalianin origin; (2) all are known
to detectcarcinogenswith a reasonable
degreeof accuracy; (3) all measurea
definedgeneticendpoint;and(4) all are

readilyavailablefor generaltesting
purposes.

In the final section4 testrule for the
Ct). the Agency hasadopteda first tier
batterywhich consistsof testsfor both
genemutations and chromosomal
aberrations.Resultsof theselower tier
assaysmay trigger additional testing,
bothfor oncogenicityandheritablegerm
cell mutations.If the Ct) fraction is
nagativein therequiredin vitro assays
for genemutation (the Ames assayand
oneor two in vitro assaysfur specific
locus genemutationin cells in culture)
and in both in vitro andin vivo assays
for chromosomalaberrations, no further
testingfor oncogenicpotentialwill be
required.

Of the four testsin thelower tier,
oncogenicitytestingis triggeredby non-
negativeresultsin threeof them: the in
vitro assayfor genemutationin cells in
culture; the in vitro assayf~r
chromosomalaberrations;and the in
vivo assayfor chromosomalaberrations.
Theseassayswerechosenas triggers
becausetheyaremammalianassays
which measureknowngenetic
endpoints.Eachof theseassaysalso
showsan empiricalcorrelationwith in
vivo oncogenicity.

The overall correlation between
results in the threemost widely used
testsfor genemutationin cells in culture
to oncogenicity,asdeterminedby Phase
II of the EPA Gene-Tox Program,is 85.9
percent(Ref. 16).Seventy-threeof 85
knownchemicalcarcinogenstestedin
eithertheChinesehamsterV79 system,
the mouselymphomaL5178Y system,or
the Chinesehamsterovary (CHO)
system.werecorrectly identified,On an
individual basis,18 of 22 (81.8percent)
carcinogenstestedin theL5178Y system,
12 of 12 (100percent)testedin the CHO
systemand58 of 69 (84 percenttestedin
the V79 systemwerecorrectly
identified.EPA feelsthat thereis
sufficientevidenceto indicatethat these
assaysmay be usedto trioger an in vivo
assayfor oncogenicity.EPA is not, at
this time, recommendingany one cell
system.However,as the databaseof
testedchemicalsincreases,certain
assaysmay proveto bemore
appropriatefor specificclassesof
chemicals.EPAwill considersuch
informationin its reviewof studyplans
submittedduring PhaseII of this
rulemaking.

Likewise, theEPA is not
recommendinga particularcell system
for usein the in vitro cytogeneticsassay.
Forall cell systemsconbined,17 of 22
carcinogensor 77.3 percentwere
correctlyidentified.EPA recognizesthat
this is a limited databasebut
nonethelessfeelsthat there is sufficient

evidenceof anempiricalcorrelationof
resultsin thesesystemsto oncogenicity
to allow the useof this assayasa trigger
for long-termoncogenicitystudiesand
is, in fact, moreconcernedaboutthe
possibilityof falsenegativeresultswith
thesetestsystems.

In vitro sisterchromatidexchange
(SCE) assaysshow a bettercorrelation
with in vivo carcinogenicity;40 of 41
carcinogenstested,or 97.5 percent.were
correctlyidentified in theseassays.
However,theAgencywas, andstill is,
reluctantto adoptthesetestsas direct
triggersfor oncogenicitytestingbecause
neither the mechanisticbasis nor the
geneticsignificanceof this eventis
known.However,in light of the high
degreeof correlationshownby SCE
assayswith in vivo oncogenicity, the
Agencyis revaluatingits positionand
may in the futurerecommenedsuch
assaysas triggersfor oncogenicity
testing.

Only 10 carcinogenshave beentested
in the in vivo cytogeneticsassay;nine
werecorrectly identified (REF.18). In
spiteof this limited numberof chemicals
evaluated,EPAbelievesthat this assay
is of sufficientsignificancethata
positiveresponseshouldbeusedto
triggerlong-termtesting.

The only secondtier assayto be used
asa triggerfor oncogenicitystudiesis
theDrosophilasex-linkedrecessive
lethal (SLRL) assay.This assayshowsa
good correlationwith in vivo test
results;67 of 78, or e8.2percent.of
carcinogenstestedin this assaywere
positive(Ref. 16). It measuresa genetic
eventof known significance,andis an
in vivo eukaryotics’, stem.It will not
serveas a singleteot Lri~gersince
chemicalswhich are testedin
Dt~O~ophi!awill first haveshowna
positiveresponsein anothersystem
suchasSalmonellatv~.~izr~.’ri’umor the
SCE assay.EPA feels that this
combinationof responcesis sulficient to
warrantin vwo testinofor ar~co~on~c~t-;.

S. Recroductiveeyf~c.’s.API stated
thatany debateoverthe issueof
whetherthe2-generationinhalation
reproductionstudyshouldbe carried
throughthe secondgenerationbelongs
in the secondphaseof rulemaking.The
Agencyagreesthat it is more
appropriateto addressthe second
generationquestionin the secondphase
of rulemaking,but emphasizesthat
studyplansdesignedfor the
performanceof suchstudiesshould
reflect OTStestguideline
recommendations,which for
reproductive effects testing recommend
a 2-generationstudy, or shouldprovide
justification why theprotocols



FederalRegister / Vol. 50, No. 96 I Friday, May 17, 1985 / Rules and Regulations 20673

submitteddiffer from those
recommendedby EPA.

7. Estimatedtestcosts.API statedthat
the Agency’s estimatedrangeof test
costsis significantly lower than the
actualcostsindustrywill incur to
performthe batteryof testsproposedin
the C9 rule.

TheAgency acknowledgesthat the
cost of the mousespecificlocus test, for
example,is inexcessof $100,000,not
Sl0.000.ascited in theproposedrule.
The Agencyhasreviewedits estimated
rangeof testcostsfor the remaining
testsrequiredin this rule, andhas
revisedthe testcostestimateswhere
appropriate.A completediscussionof
test cost estimatesis includedin Unit V.

IV. FinalTest Rulefor C9 Aromatic
HydrocarbonFraction
A. TSCASection4 Findin~’s

The EPAis basingthefinal testing
requirementsfor the Ct) aromatic
hydrocarbonfractionon the authority of
section4(a)(1)(B) ofTSCA.

1. EPA finds that thereare substantial
amountsof the C9 aromatic
hydrocarbonfraction manufactured,
processedandsold foruseas solvent
endproductsin the U.S.eachyear
(approximately500 million pounds),and
thata substantialnumberof persons
(approximately20,000)are exposedto
the Ct) aromatichydrocarbonfraction
throughexposureto solvents.Additional
personsareor maybeexposedduring
themanufactureandprocessingof the
muchlargervolume (approximately70
billion pounds/year)of the C9 fraction
which is blendedinto gasolineandother
fuels.The basesfor thesefindings are
set forth in the Agency’s ET andTMB
supportdocuments.

Datasubmittedto EPAsincethe
publicationof the Noticeof Proposed
Rulemaking(~PRM)for the Ct) fraction
(48 FR 23088,May 23, 1983) indicatethat
certaincommercialsolventscontain
substantialconcentrationsof C9
aromatichydrocarbonsand that theCt)
aromatichydrocarboncontentof
solventsin generalis muchgreaterthan
originally estimated.API submitteddata
whichrepresented80 percentof the
domesticproductionof 09 aromatic
solvents,showinga medianET/ThIB
contentof 80 percent,with a rangeof 75
to 90 percent.OneTSCA section8(d)
submissionshoweda commercial
solventCt) contentof 95 percent(Ref.
18).

2. Basedon the largenumberof
personsexposedto theCt) aromatic
hydrocarbonsthroughthe manufacture
andprocessingof theC9 fraction and
the useof C9-containingsolvents,taking
into accountthe high percentageof C~in

many of thosesolventsandthe use
categoriesandgeneralusepatternsof
Ct) solvents,EPAfinds that thereis
substantialhumanexposureto theCt)
fraction.

3. EPA finds that althoughthereare
sufficientdataon the subchroniceffects
andmetabolismof the Ct) fraction,
currently availabledataare insufficient
to allow the Agency to reasonably
determineor predicttheneurotoxic,
reproductive,teratogenic(or, more
appropriately,developmentallytoxic).
mutagenicandoncogeniceffectsof
exposuresto the C9 aromatic
hydrocarbonsresultingfrom the
manufactureandprocessingof the C9
fractionand the useof C9-containing
solvents.EPA finds that testingis
necessaryto developsuchdata.

4. EPAhasreconsideredthose
exposuresassociatedwith the
processing,distribution anduseof motor
gasolineandhasdecidednotto include
suchexposuresas a partof thebasisof
its section4(a)(1)(B) findings to require
testingof theC9 fraction. However,

-manufacturersandprocessorsof the C9
fraction who do so in the courseof
producinggasolineandothermotoror
heatingfuels are subjectto this rule
becausetheAgency’s section
4(a)(1)(B)(ii) findings arebasedon the
manufactureandprocessingaswell as
on theuseof the Ct) aromatic
hydrocarbonfraction. Thus,in
accordancewith TSCA section
4(b)(3)(B), bothmanufacturersand
processorsof the Ct) fraction aresubject
to the requirementsof this rule (seeUnit
IV.D.)

B. RequiredTesting

TheEPA is requiringthat the Ct)
aromatichydrocarbonfractionbe tested
for neurotoxicity,developmental
toxicity, mutagenicity,andreproductive
effects,andfor oncogenicityunless
specific mutagenicitvtestresultsare
negative.

C. TestSubstance

EPA is requiringthat a Ct)petroleum
fraction, composedof mixed isomersof
ET (22 percentminimumcontent)and
1.2,4-,1,2.3- and 1,3.5-TMB (15 percent
minimum content),with a totalminimum
ET—TMB contentof 75 percent,be used
as the testsubstance.
D. PersonsRequiredTo Test

Section4(b)(3)(B) specifiesthat the
activities for which theAdministrator
makessection4(a) findings
(manufacturing,processing,distribution,
useand/ordisposal)determinewho
bearstheresponsibilityfor testing.
Manufacturersarerequiredto testif the
findings arebasedon manufacturing

(“manufacture”is definedin section3(7)
of TSCA to include “import”.)
Processorsarerequired to test if the
findings arebasedon processing.
(Section3(10) of TSCA, defines
“process”as the preparationof a
chemicalsubstanceor mixture, after its
manufacture,for distribution in
commerce.)Both manufacturersand
processorsare requiredto testif the
exposuresgiving rise to thepotential
risk occur duringuse,distributionor
disposal.BecauseEPA hasfoundthat
the manufactureandprocessingof the
Ct) fractionand its usein solventsmay
give rise to substantialexposure,
personswho manufactureor process,or
who intend to manufactureor process,
the Ct) aromatichydrocarbonfraction
(otherthan as animpurity) at anytime
from the effectivedateof this testrule to
the endof thereimbursementperiodare
subjectto this rule. The endof the
reimbursementperiodwill be5 years.or
an amountof timeequalto thatwhich
wasrequiredto developdataif more
than 5 years.after thesubmissionof the
lastfinal reportrequiredunderthe test
rule. As discussedin the Agency’sTest
Rule DevelopmentandExemption
Procedures(40 CFRPart790),EPA
expectsthat manufacturerswill conduct
testingandthat processorswill
ordinarily beexemptedfrom testing.

BecauseTSCA containsprovisionsto
avoid duplicativetesting,notevery
personsubjectto this rule must
individually conducttesting. Section
4(b)(3)(A) of TSCA providesthatEPA
maypermit two or moremanufacturers
or processorswho aresubjectto therule
to designateone suchpersonor a
qualified third personto conductthe
testsandsubmitdataon their behalf.
Section4(c) providesthatanypersons
requiredto testmay apply to EPA for an
exemptionfrom that requirement.The
Agency anticipatesthat the current
manufacturersof Ct) aromatic
hydrocarbonfractionswill form the
reimbursementpool andsponsorthe
testingrequired.Manufacturersand
processorswho aresubjectto the testing
requirementsof this rule must comply
with thetestrulesandexemption
proceduresin 40 CFRPart 790.

E. TestRule Developmentand
Exemptions

Testrule developmentfor the CS
aromatichydrocarbonfractionwill be
conductedaccordingto the two-phase
processdescribedin 40 CFR Part790.
Underthe two-phaseprocess,this Phase
I testrule is beingpromulgatedfor the
C9 aromatichydrocarbonfraction
specifyingthe testsubstance,the effects
for which testdataareto be developed
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and which personsare subjectto the
rule. In PhaseI]. following promulgation
of this PhaseI testrule, thosepersons
subjectto therulewill berequiredto
developstudyplansfor thedevelopment
of datapertainingt~theeffects
specifiedin,thePhaseI ruleor to obtain
exemptionsfrom thetesthi~
requirements.

This rule for the Ct) aromatic
hydrocarbcnfraction is a finai PhaseI
testrule. Within 30 daysfrom rhe
effectivedateof this final PhaseI test
rule. manufacturerssubjectto this rule
mustsubmtto EPAa letterstatingtheir
intentionto sponsortestingoran
applicationfor exemption.Test sponsors
mustsubmittheir studyplansto EPA
within tJO daysfrom the effectivedateof
this PhaseI testrile. After an
opportunityforpublic comments,EPA
will prcmul~atea ruleadaptingthe
studyplans,asproposedor modified, as
thechemicalspecificteststandardsand
schedulesfor the testsrequiredby the
PhaseI rule, TestingWill also b.~subject
to EPA’s genericTSCA GoodLaboratory
Practice(CLI’) standards(40 CFR Part
)~CJ2).Personawno submitstudyplans
will be obligat~d!o perform thetestsin
accordancewith the toststandardsand
schedulesdeveloped.Modification to
theadoptedstudyplanscartbemade
only with EPAapproval.

Processorsof theC~aromatic
hydrocarbonfractionsuiijectto this rule.
unlesstheyare alsomanufacturers.will
not be recuiredto submit lettersof
intent exemptionapplications~r ~ttudy
pleasor to conducttestingunless
manufacturersfail to sponsorthe
requiredtests..Thebasisforthis
decisionis that manufacturersare
expectedto passanappropriateportion
of the coalsof testingon to processors
throughthe pricing of their Ct) aromatic
hydrocarbonproducts..

EPA’s final regulationsfor the
issuanceof exemptionsfrom testing
requirementsarein 40 CFRPart790. In
accordancewith thoseregulations,any
manufactureror processorsubjectto
this Phase£ testrulemaysubmitan
applicationto EPA for anexemption
from submittingstudyplansandfrom
conductinganyorall of thetests
requiredunderthis rule. If
manufacturersperform all therequired
testing,processorswill be granted
exemptionsautomaticallywithout
having to file applications.

F. ReportingRequirements

EPA is requirin~thatall data
developedunderthisrulebereportedin
accordancewith theEPA Good
LaboratoryPractice(GU’I stan~1ardsf40
CFRPart792J,publishedin theFedei’ai

Registerof November29, 1963 (48 FR
53922).

EPA is requiredby TSCA section
4(b)(1)(C)to specifythetime period
duringwhich personssubjectto a test
rule must~ubriuttestdata.These
deadlineswill beestablishedin the
secondphaseof this rulemakingin
which studyplansareapproved.The
proceduresfor thesecondphase
rulemakingare describedin 40 CFRPart
790.

TSCA section12(b)requiresthat
personswho exportor intend to export
to a foreign countryanyCS aromatic
hydrocabonproductsubjectto the
testingrequirementsof this rolenotify
EPAof .sucnexpm~tationor intentto
export. While the resultsof required
testingmay not beavailablefor some
time, a notice to theforeign government
abouttheexportof suchsubstances
servesto alertthemto theAgency’s
concernaboutthe s’ibstanceg.It gives
thesegovernmentstheopportunityto
requestsuchdatathat theAgency may
currentlypossesspluswhateverdata
may becomeavailableas a resultof
testingactivities.Thus,upon the
effectivedateof this rule, personswho
exportor intendto export theCS
aromatichydrocarbociproductmust
submitnoticesto theAgency pursuant
to TSCA section12(bJ(1).Foradditional
information,see4SFR 45581çNovember
19, 1984).

TSCA section14(b~governsAgency
disclosureof all testdatasubmitted
pursuantto section4 of TSCA. Ucon
receiptof datarequiredby this rule, the
Agencywill publisha noticeof receipt
in the FederalRegisteras requiredby
section4(d). Testdatareceivedpursuant
to this rulewill be madeavailablefor
publicinspectionby anypersonexcept
in thosecaseswhere the Agency
determinesthatconfidentialtreatment
mustbe accordedpursuantto section
14(b) of TSCA.

C. EnforcementProvisions

TheAgencyconsidersfailure to
complywith anyaspectof a section4
rule to be~aviolationof section15 of
TSCA. Section13(1) of TSCA makesit
unlawful for anypersonto fail or refuse
to comply withanyruleor orderissued
undersection4. Section15(3~of TSCA
makesit unlawful for any personto fail
or refuseto : (1) Establishor maintain
recordsor (2) submitreports,notices.
notices,or otherrecordsrequiredby the
Act or anyregulationsissuedunder
TSCA.

Additionally. TSCA section15 (4)
makesit unlawful for arty personto fail
or refusetopermitentryor inspectionas
requiredby section11. SectionIi
appliesto any’ “establishment,facility,

or otherpremisesin whichcii~nical
substancesorntixturesare
manufactured.processed.stored,or tel.i
beforeor ~f:er ~neirdistribution in
commerce The Agency considers~
testing facility to be a piacewherethe
cnemjcai:sheld or storedand.
therofdre. subjectto inspection.
Laboratoryaudi~sond / or inspections
will beconauctedoeriodicaily in
accordancewith theproceduresout~inco
in TSCA secuonU by designated
representativesof theEPA for the
purposeof dotertiningcompliancewith
the finai rule for the C9 aromatic
hydrocarbonfraction. Theseinspections
maybeconductedfor ourposeswhich
includeverificaticri that testinghas
begun.thatschedulesare be~ngmet.
that reportsaccuratelyreflectthe
underiytngrC’N dataand interrretatioos
andevaluationsthereof,and that the
stuciesare beingconductedaccording
to EPACLP otandarosand the test
standardsestablishedin the second
phaseof this rulemaxirig.

EPA’s cutbnrity to :Alspecta testing
fac~iityalso derivesfrom secucn4~b~(1)
of TSCA. whico cirectsEPA to
promulgatestandardsfor the
developmentci testdata.

Thesestandardsaredefinedin
section3(2)(B) of TSCA La inciude those
requirementsnecessaryto assurothat
datadevelopedundertestingrulesare
reliableandadequate,and suchother
requirementsas arenecessaryto
providesuchassurance.The A~encv
matorainsthat labcrarnryir,sDections
arenecessaryto prcvi~ethis assurance.

Violators of TSCA are subjectto
criminal andcivil liability. Personswho
submitmateriallymisleadinQorfalse
information in connectionwith :he
requirementof anyprovisionof this rifle
may be subjectto penaltiescalculated
as if they hadneversubmittedtheir
data.Underthe penaltyprovisionsof
section15 of TSCA. any personwho
violatessection15 couldbesiibect to a
civil penaltyof up to$25,000cerday for
eachviolation, intentionalviolations
could !eadto theimpositionof criminal
penaltiesup to ~25.000for eachday of
violation and imprisonmentfor up to
one year.Otherremediesareavailable
to EPA undersections7 and17 of TSCA.
suchas seekingan injunction to restrain
violationsof TSCA section4.

individualsaswell as corporations
couldbesubjectto enforcementactions.
Sections15 and18 of TSCA apply to
“any person”who vieiatesvarious
provisionsof TSCA. EPAmay. at its
discretion,proceedagainstindividuafs
aswell ascompaniesthemselves,In
particularthis includesindividualswho
reportfalseinformationor who causeit
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lii be reported,in addition, the
submissionof false, fictitious, or
rraudulentstatementsis a violation
nder18 U.S.C.1001.

V EconomicAnalysisof FinalTest Rule

EPA haspreparedan economic
valuationthatexaminesthe costof the
equiredtestingandthe potential
~conomicimpacts of thosecostson the
manufacturersandprocessorsof C9
aromatics subjectto this rule. The
analysisconsideredfour market
characteristicsof the C9 aromatic
fraction: (1) Theprice sensitivityof
demandfor theC9 fraction.(2) producer
cost characteristics,(3) industry
structure,and (4) marketexpectations.
Costsof conductingthe heaitli effects
l2sts requiredin this rule areestimated
to rangefrom S1.187.656to S3.414.369,
ivith annualizedtestcostsrangingfrom
7~G7.742to $864,720.casedon thesetest
costsandananalysisof the market
cnaracteristicsof the C9 aromatic
fraction, theeconomicevaluation
indicatesthat thepotential for a
stgnificantadverseeconomicimpact is
low. Thisconclusionis basedprimarily
on the following observations:

1. The demandfor C9 for solventuse
relatively inelasticdue to its selective

performanceadvantagein its major
uses.

2. The marketexpectationsfar C9
sciventsare generallyfavorable.

3. Therelativemagnitudeof the test
costis small (i.e., an estimated0.001
centsper poundin theupperbound
case);this represents0.07 percentof the
saesvolue of CO.

VI, Availability of Test Facilitiesand
Personnel

Section4(b)(1) of TSCA requiresEPA
to consider“the reasonablyforeseeable
availability of the facilities and
perscnnelneededto performthe testing
requiredunderthe rule.” Therefore.EPA
conducteda studyto assessthe
availability of testfacilities and
personnelto handlethe additional
demandfor testingprogramsnegotiated
with industryin placeof rulemaking.
Copiesof the study, “ChemicalTesting
Industry:Profile of Toxicological
Testing.”October,1981, canbe obtained
throughthe NTIS underpublication
numberPB 82—140773.

On the basisof this study, the Agency
iclieves thattherewill be availabletest
facilities andpersonnelto perform the
testingrequiredin this testrule.

VII. GuidelinesandReports

Thefollowing guidelinesandreports
referencedin this rulemakingare

availablefrom the: NationalTechnical
InformationService(NTIS), 5285 Port

TheOECD Guidelinesfor Testir~gof
Chemicalsreferencedin this rulemaking
are availablefor $80.00from: OECD
Publicationsand information Center,
Suite1207. 1750PennsylvaniaAve.,
NW., Washington.D.C. 20006. (202—274—
1837).

VIII. Judicial Review

Judicial reviewof this final r’lie may
be availableundersection19 of TSCA
in the UnitedStatesCourt of Appeals
for the District of ColumbiaCircuit or
for the circu:t in which the person
seekingreview residesor hasits
principalplaceof business.To provide
all interestedpersonsan equal
opportunityto file a timely petitionfor
judicial review and to avoid so called
‘racesto the courthouse,”EPA has

decidedto promulgatethis rule for
purposesof judicial review two weeks
afterpublication in the FederalRegister,
asreflectedin “DATES” in this notice.
The effectivedatehas,in turn, been
calculatedfrom the promulgationdate.

IX. RulemakingRecord

EPAhasestablisheda public record
for this rulemaking(docketnumber
OPTS—42034).This recordincludesthe
basicinformationthe Agency
consideredin developingthis proposal.
andappropriateFederalRegister
notices.TheAgency will supplementthe
recordwith additional information asit
is received.ConfidentialBusiness
Information(cBI), while partof the
record, is notavailablefor public
review. A public versionof the record,
from which CBI hasbeendeleted,is
availablefor inspectionfrom 8 a.m. to 4
p.m., Monday throughFriday, except
legalholidays,in Rm. E—107,401 M St.,
SW., Washington.D.C.

This recordincludesthe following
information:

A. SupportingDocumentation

(1) FederalRegisternoticespertaining
to this ruleconsistingof:

(a) Notice of final rule on the C9
aromatichydrocarbonfraction.

(b) Notice of the proposedrule on ET!
TMB andthe CO aromatichydrocarbon
fraction (48 FR 23088).

Royal Road,Springfield,VA 22161,(703—
487—4650).

(c) Notice containingthe ITC
designationof El’ and1,2.4-1MBto the
Priority List (47FR 22585).

(d) Notice containingthe ITC
recommendationof 1,2.3- and1.3,5-1MB
to the Priority List (47 FR 54624).

(e) Notice of final rule on EPA’s TSCA
GoodLaboratoryPracticeStandards(48
FR 53922).

(f) Notice of final rule on testrule
developmentandexemptionprocedures
(49FR 39774,October10. 1984).

(g) Notice of final ruleconcerningdata
reimbursement(48FR 41786).

(2) Supportdocumentsconsistingof:
(a) El’ andTMB TechnicalSupport

documents.
(b) Economicimpactanalysisof final

testruie for the CO aromatic
hydrocarbonfraction.

(c) Economicimpactanalysisof
NPRM for theC9 aromatichydrocarbon
fraction.

(3) CommunIcationsconsistingof:
(a) Written public comments.
(b) Summaryof telephone

conversations.
(c) Meeting summaries.
(4) Reports—publishedand

unpublishedfactualmaterials,including
contractorsreports.

B. References
(1) ShellOil Company1975. Air

monitoringdataon gasolinevapor
concentrationsin employeebreathing
zonesat four representativebulk
terminals.In: Letterfrom J.P. Sepesi
(Shell) to DocumentControl Officer,
OPTS.USEPA.datedjuly 8. 1982.

(2) ShellOil Company2977. ServIce
stationair samplingat seven
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from J.P. Sepesi(Shell) to Document
ControlOfficer, OPTS.USEPA. dated
July 8. 1983.

(3) ShellOil Company1982.Exposure
to driver salemen.In: Letter from J.P.
Sepesi(Shell) to DocumentControl
Officer, OPTS,USEPA. datedJuly 8,
1982.

(4) API1983. Commentson Proposed
TestRule on Ethyltoluenes,
Trimethylbenzenesand theCO Aromatic
HydrocarbonFraction.Letterfrom Phil
G. Goulding,AmericanPetroleum
Institute, to DocumentControl Officer,
OPTS.USEPA.datedSept.1. 1983.
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No. SBGR.81.172.(Shell/Exxonjoint
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Washington,D.C., pp. 141—142.
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“Evaluationof short-termtestsfor
carcinogens.”Reportof the International
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Holland.New York. Amsterdam,
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FE., andZimmering.S.1983. “The sex-
linked recessivelethal testfor
rnutagenesisin Drosophila
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(13)NationalResearchCouncil,
AdvisoryCommitteeon theBiological
Effectsof IonizingRadiations.2972. The
effectson populationsof exposuresto
low levels of ionizingradiation.(BIER I).
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(15)Brewen,J.G., Payne,H.S.,Jones,
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Res76:191—215.

(17) USEPA. 2978. FederalInsecticide,
FungicideandRodenticideAct (FIFRA).
40 CFRPart 58. Guidelinesfor
Registrationfor FIFRA.

(18) Marathon Oil Company2984.
April 2 letter to USEPA. TSCA—8(d)
submission(coverletter) on aromaticCO
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(SequenceN). Chronic inhalationof
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1983conductedby International
ResearchandDevelopmentCorporation,
Mattawan,Michigan,49071.

X. Other RegulatoryRequirements

A. ClassificationofRule

UnderExecutiveOrder 12291,EPA
must judge whethera regulationis
“major” and, therefore,subjectto the
requirementof a RegulatoryImpact
Analysis.The regulationfor this
chemicalsubstanceis notmajorbecause
it doesnot meetanyof thecriteria set
forth in section1(b) of the order.First,
the actualannuaicost of the testing
prescribedfor the CO aromatic
hydrocarbonfraction is less than
$704,647overthe expectedmarketlife of
theCsfraction forusein solvents.
Second,becausethe costof therequired
testingwill be distributedover a large
productionvolume, the rule will have
only veryminor effectson producers’
costsor users’price for this chemical
substance,Finally, taking into account
thenatureof the marketfor this
substance,the low level of costs
involved,and theexpectednatureof the
mechanismsfor sharingthe costsof the
requiredtesting,EPA concludesthat
therewill beno significant adverse
economicimpact of any typeas a result
of this rule.

This regulationwassubmittedto the
Office of ManagementandBudget
(0MB) for review asrequiredby
ExecutiveOrder12291.Any comments
from 0MB to EPA. andany EPA
responseto thosecomments,are
includedin the public record.

B. RegulatoryFlexibility Act

Underthe RegulatoryFlexibility Act.
(15 U.S.C.601 et seq..Pub. L. 96—354.
September19, 1980),EPAcertifies that
this testrule will nothavea significant
impacton a substantialnumberof small
businessesfor the following reasons:

1. Thereareno smallmanufacturersof
theCsaromatichydrocarbonfraction.

2. Smallprocessorsarenot likely to
performtesting themselves,or to
participatein the organizationof the
testingeffort.

3. Small processorswill experience
only minorcostsin securingexemption
from testingrequirements.

4. Small procassorsare unlikely to be
affectedby reimbursement
requirements.

C’. PaperworkReductionAct

The informationcoilection
requirementscontainedin this rule hove
beenapprovedby the Office of
ManagementandBudget(0MB) under
the provisionsoi the Paperwork
ReductionAd of 1980,44 U.S.C.3501 et
seq.andhavebeenassigned0MB
control number2070—43033.

List of Subjectsin 40 CFR Part799

Testing,Environmentalprotection.
Hazardousmaterial,Chemicals.
Reportingand recorcikeeping
requirements.

Dated:May 7, 1985.
J.A. Moore,
AssistantAdministratorfor Pesticidesand
ToxicSubstances.

PART 799—f AMEIWED]

40 CFRPart7~9is amendedas
follows:

1. Theauthority citation for Part799 is
revisedto readas follows:

Authority: 15 U.S.C.2603. 2811. 2825.

2. Part799 is amendedby adding
~799.2175to SubpartB to readas
follows:

§ 799.2175 CS aromatic hydrocarbon
fraction.

(a) Identificationofchemical
substance.TheCs aromatic
hydrocarbonfractionobtainedfrom the
reformingof crudepetroleumshall be
testedin accordancewith this Part.

(b) Identificationof :‘estsubstance.A
C3 substanceconsistingof ortho-, meta-
andpara-ethyitoluene(minimum 22
percent),and 1.2,4-,1.2.3.- and1.3,5-
trimethylbenzeneminimum13 percent)
that is representativeof a typical CO
aromatichydrocarbonfraction obtained
from the reformingof crudepetroleum
(minimum total ET-T B content75
percent)andintendedfor useas a
solventendproductshall be prepared
andusedas the testsubstancein all
tests.

(c) Personsrequiredto submitstudy
plans, conducttestsandsubmitdata.
All personswho manufactureor
process,or intend to manufactureor
process,theC9 aromatichydrocarbon
fraction,otherthanas animpurity, from
July 1, 1985, to theendof the
reimbursementperiodshall submit
lettersof intentto test,exemption
applications,andstudyplans.andshall
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conducttestsandsubmit dataas
specifiedin this section.SubpartA of
this part. andPart 790 of this chapter.

Id) Health EffectsTesting—()
Mutageniceffects—chromosomal
aberrations—(i)Requiredtesting.(A)
An in vitro cvtogenoticstest shall be
conductedwith the CO test substance.

(B) An in viva cvtogeneticstestshall
be conductedfor the CO test substanceif
the in vitro cytoger.eticstestconducted
pursuantto paragraph(d))1)~i)IA) of this
sectionproducesa negativeresult.

(C) A dominantlethal assayshallbe
conductedwith the CO testsubstance
unlessthe in vitro cytogeneticstest
conductedpursuantto paragraph
Id)11)(i)(A) of this sectionandthe in
v~vocytogeneticstestconducted
pursuantto paragraph(d)(1)(i)(B) of this
section(if required)producenegative
results.

(D) A heritabletranslocationassay
shall be conductedwith the CO test
substanceif the dominantlei.riai assay
ccnductedpursuantto paragraph1d~1)(i)(C)of this sectionproducesa
~os~tiveresult.

(ii) Studyplans.Forguidancein
preparingstudyplans.it is
recommendedthat the OTS Health
Effects Test Guidelinesfor
ChromosomalEffects,publishedby
NTIS (PB 83—257691),be consulted.
Additionalguidancemaybe obtained
from the OECDTestGuidelinesfor
HealthEffects-GeneticToxicology,
publishedby OECD. and the Pesticide
AssessmentGuidelines:SubdivisionF,
eublishedb\’ NTIS (PB 83—153916).

21 !Vlutcp~n~ce~fec~s—~Cene
m::tauon—(i)Re~u~redtestin~’.(A) A
Salmonellat~niiminummammalian
reversemutationmicrosomalassay
shall beconductedwith theCO test
substance,both with andwithout
activ at:on.

(B) A sisterchromatidexchanee(SCE)
assayshall be conductedwith the CO
test substance.

(C) A genemutationin mammalian
cc!ls in cultureassayshallbe conducted
with the CO testsubstance.

(D) A secondgenemutationin
mammaliancells in cultureassay.using
a differentcell line from thatused in the
first assay,shall beconduetedwith the
09 testsubstanceif~thefirst gene

mutationin cells in cultureassay,
conductedpursuantto paragraph
(d)(2)(i)(C) of this section,producesa
negativeresult, unlessthe Salmonella
microsomalassay,conductedpursuant
to paragraph(d)(2)(i)(A) of this section,
arid the SCE assay,conductedpursuant
to paragraphfd)(2)(i)(Bl of this section,
producenegativeresults,

[E( A Drosophila sex-linkedrccessive
lethality testshall beconductedwith the
09 testsubstanceunlessthe Salmonella
microsomalassayconductedpursuant
to paragraph(d)(2)(i)(A) of this section
and the genemutationin cells in culture
assaysconductedpursuantto
paragraphs(d)(2)(i) (C) and (fl) of this
sectionproducenegativeresults.

(F) A mousespecific locus assayshall
beconductedwith the CO testsubstance
if the Drosophilasex-linkedrecessive
lethality test. conductedpursuantto
paragraphId1~2)(i)(E)of this section
producesa positive result.

(fl) Studyplans.Forguidancein
preparingstudyplansit is recommended
that theOTSHealthEffects Test
Guidelinesfor GeneMutationsandDNA
Ef:ects.publishedby NTIS (PB 63—
257691andPB 84—233295).be consulted.
Additionalguidancemay beobtained
from the OECD TestGuidelinesfor
HealthEffects-GeneticToxicology,
publishedby OECD, and thePesticide
AssessmentGuidelines;SubdivisionF,
publishedby NTIS (PB 83—153916).

[3) Qncogenicity—{i)Requiredtesting.
A 2-yearinhalationoncogenicity
bioassayshall be conductedwith the CO
testsubstanceunlessit produces
negativeresultsin all of thefollowing
tests:in vitro cytogeneticstest,in vivo
cytogeneticstest(if required),first gene
mutationin cells in cultureassay,
secondgenemutationin cells in culture
assay(if required).andDrosophilasex-
linked recessivelethality test(if
required)conductedpursuantto
paragraphs(d)(1)(i) (A) and (B) and
(d)(2)(i) (C), CD) and (E) of this section.

(ii) Studyplans.Forguidancein
preparingstudyplans,it is
recommendedthat theOTSHealth
EffectsTest Guidelinesfor Chronic
Exposure-Oncogenicitypublishedby
NTIS (PB 83—257691),be consulted.
Additional guidancemay be obtained
from the OECDTestGuidelinesf or

HealthEffectsSection451,published by
OECD, andthe PesticideAssessment
Guidelines:SubdivisionF, publishedby
NTIS (PB 83—153916).

(4) DevelopmentalToxicity—{i)
Requiredtesting.An inhalation
developmentaltoxicity studyshall be
conductedwith theC9 testsubstance.

(ii) Studyplans.Forguidancein
preparingstudyplans, it is
recommendedthat the OTS Health
EffectsTest Guidelinefor inhalation
DevelopmentToxicity Study
Teratogenicity,publishedby NTIS (PB
84—233295),be consulted.Additional
guidancemaybe obtainedfrom the
OECDTest Guidelinesfor Health
Effects,and the PesticideAssessment
Guidelines;SubdivisionF. publishedby
NTIS (P~83—153916).

(5) ReproductiveEffects—{i)Required
testing.An inhalationreproductive
effectsstudyshallbe conductedwith
the09 testsubstance.

(ii) Studyplans.Forguidancein
preparingstudyplansit is recommended
that the OTS HealthEffects Test
Guidelinesfor SpecificOrgan/Tissue
Toxicity-ReproductionandFertility
Effects,publishedby NTIS (PB 83—
257691),beconsulted.Additicinal
guidancemaybe obtainedfrom the
OECDTest Guidelinesfor Health
Effects Section416, publishedby OECD,
andthePesticideAssessment
Guidelines;SubdivisionF, publishedby
NTIS (PB 83-153916).

(6) Neurotoxicity—(i)Required
testing.A neurotoxicitytestbattery
consistingof a 90-daysubchronic
inhalationexposureincorporatingthe
following testsshallbeconductedwith
the CO test substance:

(A) A neuropathologytest:
(B) A motoractivity teseand
(C) A functionalobservationbattery.
(ii) Studyplans.For guidancein

preparingstudyplansit is recommended
that theOTSHealthEffectsTest
Guidelinesfor Neurotoxicity, published
by NTIS (PB 83—257691),be consulted.

(Informationcollectionrequirements
approved by the Office of Managementand
Budget under control number 2070-0033.)
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